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j Chapter 1: INTRODUCTION AND_OVERVIEW:
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. w
There is a certain relief in change, even though it
be from bad to worse; as I have found:'in travelling .‘
in a stage -coach, that it is often a’comfort to
shift one's pos1t1on and be bruised in a{new place. . .

I . Wash1ngton Irv1ng, Tales ofya Trave1]er
7’{ ' < ~

L] y g » . » » » g L]
This report contains the results of gn investigation of innovation
in the educational service’sectorg Two case studies of innovation in
% - .

education have been carried}out which provide the central focus of our

[4
work. The first case concerns the Children's Television Workshop (CTW)

a

and its “"Sesame Street" pre-school educational television program. “The .

second case focuses upon computer-assisted 1ns$¥uct1on (CAI) for ele-

mentary educat1op developed at the Inst1tute of Mathemat1ca1 Studies in the

Social Sciences (IMSSS) at. Stapford Un1vers1ty Based upon_the/ease'stuﬂ"es.
an analxs1s is- then presented WhTGh seeks to prov1de information and
1ns1ghts which w111 be uséful to educat1ona1 po]1cymakers and others who

are concerned with the pro@ess of innovation in education, and with educa-

tiona]'improvementﬁineg éral.- J

In its own hi y faceted way, this report is a reflection of con-
tenperary society with its expecta;ibn of change. Within recent years,
dndividuals have experienced changes of, extraordinary scope and increesing
acceleration. nnAimportant factor leading to change is innovation, a
word conngting thedcencept 0¥ chenge in 1eaguélwith the concept of novelty
or newness, be it a new propednne, techrology, theoretical ‘construct,
1deo]ogy, or whatever. It is undenstand;b1e then %hat governments have‘,_m“,ﬂ‘
an 1nterest in conprehend1ng the procece of 1nnovat1on S0 +hat they are
better equ1pped to prov1d° services to their respect1ve c1t1zenry within

R SN 'Y

the envircnment in which they mus t operate.




. also hoped that our work wil

v

This.investigation was Qud rted by the National Institute of,
Education (NIE), which was c}e%;éd to condupt research on\issues affeéEE
ing American education inhordec}to aid in policy formy]atibn and resu]E_
in éqycational improvement. Bi}h ca?e,studies deal with innovations which
are to varying degrees technoldgical, and therefo?b ajsé should be of »
interest to those concerned wifh %he application of teghno]ogy to‘education.
NIE includes a Tésk Force on Fi ance and Prphdbtivity which is interested

. K [

"in that issue, as shown by it fﬁnvo]vement with the "open" University of

Mid-America project and the cation component of the first year of the

ATS-6 communication §9te1lit demonstration. It is{hopéd that the case

d in our report will assist educational

po]iqx_ﬂpkers in developing

studies and ana]ysis-éresent-
clearer understanding of the consequences °

"of government policies used {t@ foster innovation in education. It s

‘ . . e
\ptimulate further investigation of mech- *

~ ; ‘
“anisms by which government ca"tpastructively influence the innovative

. 3] )
" process, and of criteria for {aetting which innovations to support.
- ;_ . N -

fﬂ;ted our selection of the CTW-"Sesame Street"
studies. First;‘it was felt that

(e these cases would be available so as ’

-

to provide useful insight_into',,’

ative phases of the innovative B¥pcess. Setond, both innovations had
’ Xt ¢ - -
3,

he past so that a somewhat comp]ete‘
{d- be’ obtained. As we progressed into

the work, it appeared to us that f z dissimi1érit1es and differences

between the cases were such that 'f¢her,refinement of the issues under

’ ‘; 0 th . ‘
study could be obtained b& a compaﬁaﬁive analysis of the two cases. Such
an analysis is included in Chaptertiy. , .

3
+
\
¥
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.. Both innovations were initiated in the 1960's, a period during which
a dominant feature of the scene in the United States was social
\concern and\attempts at social reform. "The Great Society" became the_
\tcaicﬁ:pﬁraseufor,the spirit to improve'the quality of American 1ife
‘ thrddah a myriad of social programs The eddcation sector was the subject j
. of much attention and the benef1c1ary of much funding and programmat1c
effort, which is reflective of a phenomenon that is wide]y recognized as
o " the American_belief in ‘education and less often expressed as the American
be11ef in gdycat1on S funct1on as a change agent. This 11ne of reason1ng

-

3 "holds that one 1mportant means of effectuating a "Great Societ ? was to

1mprove educat1on and to reach undeeserved student bodies so thh

benef1 ts accru1ng§ from che educat1ona1 process would be more eq
I distributed, and more Americans wou]d haVe access to ‘a better e,

% ’*,?h

A]though both 1nnovat1ons were viewed as hav1ng app11cab111ty#to ch11dren
- < (S
of all soc1o econom1c strata, the1r app11cab111ty to ch11dren trad1»

t1ona11y underseryed by the existing educat1ona1 system was quick1y

perce1ved Therefore, the 1960 s were supportive of educational 1nnovar K“”/\

‘ tion and may be csns1dered the eny1ronment in macrocosm which spawned

— " these innovations. ' |

"§§same Street" had the potential for initia]ly reaching 70 percent

of its intended‘audience becaése it was ddstributed via open-circuit
television, Sn omn1present med1um in Amer1ca. The program could enter

' pr1vate homes, nursery sch001s, and- day care centers, the 1og1ca1 p1aces

" to find its pre -school aged audience. Nat1ona1 d1stribut1on was over-
the non-commercial, te]ev1s1on 1ntereonnect1on, a]though th1s was not -~
as well established erther 1nst1tut1ona11y or teehno]og1ca11y as the

commercial te1evision_networks, "Sesaime Street" could be disseminated

¢

»

)
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rapidly on a nationwide soa1e with a minimum of disruption. The adopters '
were the local public broadcasting stations, not the schOoJ&;..Ihe‘IMSS§' {2
curriculum was distributeo inifTaTT} to student computer termina1s
.1ocateq at schools which were{“tied" to the Stanford University‘oomputer :i
by telephone 1ong1ines. By contrast with the fast dissemination of a . |
somewhat "familiar" te]evgsion product in the "Sesame Street" oase, CAI
\represented a much newer,’1ess familiar entﬁty at a much earlier stage ‘ . 1
of deve]opment, with no 1argersca1e d1ssem1nat1on networEuaya1]ab1e o ¢
Adopt1on of the IMSSS computer ass1sted 1nstructlon mzant the emp]ace- ?
.ment of a new tephno]ogy in schoolroéoms and it meant decisions by indi-
vidual schools to use their own'resources to some extent.
0ne may a]ready sense the cha]]enges inherent in this study How |
is, new techno]ogy 1ntroduced 1nto American schools? «Educat1ona1 estab- |
lishments have not’ been the most recept1ve to the -electranic meéia,
although radio and television are, used to some extept and small- sca]e
techno]og1es such as films and audio tapes are also employed _How do

innovators use open circuit te]ev1s1on for educat1ona1 purposes and

ent1ce 1arge numbers of v1ewers? Amer1can te]ev1s1on has been dom1nated

J

‘ by enterta1nment programm1ng, apd nat1ona1 taste ‘has been cond1tJoned

‘to non- -instructional fare. How does a new deve]opment, computer~a1ded
instruction, which requires new forms of student 1nteract1on attempt to
establish itself in schools? By using the framework of case stud1es in |
1nnovat1on, these questions, among others, w111’be probed 1' '-_ O N
| Stud1es of 1nnovat1on have been conducted within many d1sc1p11nes

and along 1nterd1sc1p11nary 41nes (1,2,3)* Accord1ng1y, ‘the study of 1nnovat1on o
may be considereq a hybr1d1zat1on\of many fields, as commun1cat1on theor1es,

pstho]ogica] considerations, economic concepts, and sociological constructs

~

a

*References are numbered consecutiuéﬂy Begfnning with number one within,
each chapter and are listed at the end of«each chapter. -

‘
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. ﬁn the pub11c service sector. Among the elements cops1dered in the QECD

. 2w . 2. The Subsector (The Envrronment) MRS

' zat1on for Economic Cooperat1on and Deve]lopment (OECD) (7) These gulde-

) .
. . v .
. A -5-
. S
. N
. .

form the broad conceptual outlines of the innovation process.
stantial body of 1jteraturern this topic, much of which is
edycation. Innoyation researchers (4, 5) seem’to classify this
gg’ia]ling into_one of two Broad categories: 1) theoretical
construct of educational 1nnovat1on as character1zed by the |

f Have]ock (6 or 2) reports .of dctual 1nnovat1ons, largely

writings

narrative {n character d1sp1a;1ng a limited research or1entatlon, and

y . (4, 5)

~ much of which %s described as in an "advocacy mode" of reporting.

>

Each type of literature has certain‘failings. Theoretioal writings
attempt to develop 1ntr1cate1y—structured typologies W1thout sufficient

account of the 1nst1tut1ona1 framework into wh1ch the innovation must

-

be integrated. Narrative reportsimere1y reconstruct rather than analyze
- . ! R . s 5
case histories,,producing somewhat the opposite effect of over emphasis

on the particu]ar setting and 1ittle datd which might form the basis of

4
comparison with 1nnovat1ons c1ted elsewhere (4 5) ’

As a guide for develeping our case stud1es we chose to use gu1de11nes

put’ forward by the Secretariat ﬁpr Sciénce and- Techno]ogy of the Organi-

Tines were designed for use in an OECD mu1t1nat1ona1 study of innov

LY

jon

» .
guidelines were: . Lt
- Y?’

1. Nature~of the Prob]em and H1story of the.Inndvat1on

v ~ L

i
The "Invent1nd" ‘or In1t1a£1ng) Unit T
: {

3
» 4. The Innovation . e ;ﬂ;
e &"
5. Techniques of Change: Factors and Proceduresiﬁffect1ng ,
. .+ Adeption/Use . _ & S~ .

6. The Adopters . = - . A - - %




7. The Users ' )

‘~ N 3

8. Impact of 'the Innovation: Consequences and Evaluation

-

A model  of innovation which OECD ussd in estab]iShing these guide-

lines may be interpreted as follows. Inﬁovaﬁlon in a service sector is

Viewed ai a multi- step process invoiv1ng a naﬁbgr of parties. A motivating

problem" and "the subsector (env1ronment) ) prompts .a change agent

("initiating or innovating unit") to produce an innovation which then
.'must be brought into more general acceptance theough procedures designed

to effectuate its adoption ("techniques of change") The innovation o

?

process w111 unfold in one or two phases, depending upon the immediacy

- &
of the intended audience for the innovation ("the users“) to the change
agent. The u@ﬁ?s\ngsrie reached and prevaiied upon‘directiy by.tﬁe <u,<\£y/?

g
~innbvators, or tE: users must be yeached through an intermediary or

. A"‘o

;' adopting unit ("the adopters"). Once the cycle has been completed, the
fopus is upon how well the’ innovation fared (based upon selected criteria)
;" and what consequences fo]iowed ("consequences and eva]uation") It
7 should be pointed out that we have used the guide]ines gleaned ‘from this
5%% mode] as a too] to facilitate discussion. Detailed examination of the.
" suitabiiityof’this model or other mode1s to characterize the general
process of innovation in education is beyond the scope of this Jdnvestigation.
. The first case s¢udy presented will be that of "Sesame Street", and
Sit will comprise the entirety of Chapter\II The examination begins
by deveioping an understanding of whyépgts program is v1ewed as innovative.
A brief description of the innovation follows and the forces motivating
its.creation are probed against the backdyop of the predominant programming

practices in American te]ev1§gon during\th<~1ate 1960's. Attention is

-

ERIC . i3

\‘g -,
situation, be it an idea, need, miiieu, or enﬁ*%pnment ("the nature of the A

v
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1

then centered on the innovation process with reference t0'the prﬁncipa?

actors, the 1nnovat1on itself, and the adopt1ve strateg1es employed. ’
The initiating uni¢ in this case is the Ch11dren S Telev1s1on Workshop,
an innovation in the organizat1ona1 sense, wh1ch created and produced
"Sesame Street," the television program des1gned tb mix entertainment

~

and pre-pr1mary eéucat1on The techniques and Strdtegies used to induce

' adoption of "§esame Street" and the response of potential funding sources

~are'then'probed!'fo]]oWed by studies of the\adopters and users — the non- K
commercial broadcasting establishnent, and preeschoo1ers and their <o
immediate_ families, respectively. Consideration is then oiven to . . -
eva1uating the impacts and conseqﬁences of.the innovation. Chapter II
ends with a summary ana1ysis. |

C pter III-follows essentially the same format with respect to

computer-agsisted instruction, (CAI7 for e]ementary education as developed

at IMSSS. Th deve]opmenta] history of the innovation “and the 1n1t1at1ng

unit (the IMSSS) are outlined against the.milieu of American educat1on

duriné:the 1960's, with special reference to- those forces favorable to

change. Once again the,innovation,'prfncipal'actors, and'aooptive

n

strategies are detaj]edi An expanded look at éomputer-assisted instruc-
tion as developed at the IMSSS is followed by an examination of the |
technjques emp]oyeg to encourage its adoption.' The adopters (school .
systems and their personnel) and the users (elementary school students)

are studied in turn. After an evaluation of the innovation's impact,

the chapter is contluded with é summary anaiysis.'
The final section, Chapter{IV of this report, seeks to analyze the
process of innovation in education in general and the role of government

in particular, based upon the two previous case studiés. A compara?ive

»

P

P}n
,;."



L
. . -8~
.

.

analysis of the twq cases is presented, which h1gh11ghts stm11ar1t1es ) .
and differences. Issues raised and policy implications are cons1dered

~

along with recommendat1ons for further research.
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Chapter 2 "SESAME STREET" AND THE
¢HILDREN S -TELEVISION WORKSHOP -

K s
S INTRODUCTION, OBJECTIVES AND OVERTIEW OF THE

{ \

.

INVESTIGATION R ‘ ,

.

This is-the first o# two clse studies detailing innovations in the
educationaT service sector. '“Sesame Street" was chosen_ for study within
this context since it rep&esented a programmat1c, technology-based *
.1nnovat1on which wasﬂ?dop ed on a wide sca1e and which affected not
only American early childhpod educat1on but pr1mary education as well.
Further, it was founded upon an organization, The Children's Television
Workshop wh1chwa51nnovat1je in itself, thus prov1d1ng elements of
procedural 1nnovat1on whic icontr1buted to the ultimate success ofC\

: 2

the product

The instance of innovation. is clear cutl. On Monday, November*10,

))1969 theprem1ere"Sesame Street" product1on of the Children's Te1ev1s1on

..+ Workshop aired over fiearly 200 te1ev1s1on stations across the Un1ted

’States most of them non-cod‘brciaT‘ public te1evision outlets.

,'Preceded by an extensive pub11c1ty campa1gn, "Sesame Street" d1d

 not prove to be a disappointment, and rap1d1y earned w1despreéﬁ kudos

for 1ts producers and distributors (pub11c te1ev1S1on) Des1gne! to
1mpart learning readiress skills to youngsters between the ages of
3 and 5, part1cu1ar1y those from Tower soc1o-econom1c and.m1nor1tx P

groups, the program‘ran1d1y attracted an audience which remained

A

»

Toyal and increased as tné broadcast season wore on. Youngsters from
all socio-economic strata watched but it was part1cu1ar1y grat1fy1ng for

the producers to know that.children from Jower income and m1nor1ty groups,

or those 1east‘11ke1y to encounter nursery éducation,.were among the steady

.viewers, The five-day-a-week, one hour ‘broadcast® were hailed as being in

kA
<
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sharp Contrast to the programm1ng offered for children on the dom1nant
commerc1a1,networks At the end of the first broadcast season, "Sesame
-Street" was evaluated for cogn1t1ve effectiveness by a team of outside
evaluators from the Educational Testing Service, considered a leader in"-
the field of educational measurement within the United States. According
to ETS results, "Sesame §treet" was found to be cognitively effeetive for
all viewers, irrespective of*individual background. The crucia] variables
were found to be regularity of v1ew1ng, and re1nforcement of curriculum in
a non- d1dact1c fash1on by the viewer's parent Thus, stamped a critical,

‘ cognitive, and public success,* "Sesame Street" has continued to date and

s preparing to embark upon its seventh broadcast season in fall, 1975.

— - ‘e
— —_—

Th1s case study opens in_Section II with a brief descr1pt1on of the
"Sesame Street“ 1nnovat1on and discussian of the forces which motivated S
its creation. Plans for a television program of th1s nature ‘were not drawn
up in response to a w1de]y-recogn1zed need. Undoubted]y, d1ssat1sfact1on W1th

ex1st1ng children's programm1ng did exist 1n many quarters leferent approaches .
tended, however, to dilute any concerted act1on, brgnd1ng the s1tuat1on -

as one of seem1ng]y endless frustration for dnsgruntled,adu]t viewers. <
. With the advent of the mtd-]960‘s, the general'climatewbeoan to ohénge.
Attention was focussed on social issues, such as orovidino equa]‘educa-
tional opportun1t1es mbre widely available ear]y ch1]dhood éducat1on was

considered an 1mportant companent of th1s goal. Federa] money was spent J
. to initiate programs intendedftogreotdfy inequit1es and 1mprove matters.
Many changes were struqtured to take pface through‘community organizations,

Y
.

and a new grassroot sentiment'permeated the -1and.

-

*Cr1t1c1sms have, of course, béen 1eve]ed at the show. For. examp]e, one -
is that "Sesame Street" perpetuates the cognition gap between "advantaged"
and d1sadvantaged" youngsters since it is distributed via the public
médium of television which cannot restrict viewership. .

N

. A7 T .
b



F #’t1?es Out of this apparent]y 1ncompat1b1e mixture came a c11mate of

which examines the environmgnt that spawned change. In this case, the

system in relation to the~dominant commercial system. . . Co.

,dab1e task, and one that took three years to ref1ne, fund, and 1mp1ementa

\ and goals of both the organizers and the organization are.deta11ed

_Television workshop to deve1op an audience. Pre-broadcast promotion was

] "Sesame Street," n1th sufficient fun/nng to ensure a modest publicity

"budget, disregarded that precedent by retaining experienced public

=11~

Interestihg]y, a national sense of gropino rep1aced one of confidence, {

man1fe$t in the w1111ngness of many to "take a chance" and examine a1ter7

receptivity and financial backing for a programmatlc innovation on the .
scale of "Sesame Street." ) '

. )- F3
Yet another perspective on the innovation is given in Section III,

milieu of American broadcasting, referred to as a "commercial colossus", :‘:
is prop#d. Special. attention is given to programming designed for children,

and the weakness of the non-commercial, e.g., educational, broadcasting

Section IV 1nvest1gates the "Invent1ng" Un1t behind the innovation.
"Sesame Street" was created by the Ch11dren s Te]ev1510n Workshop, itself
a new entity formed in response to the m1nd1ess quality of much ex1st1ng
children's te1ev1s1on CTw organizers wanted to educate the very young,

whose minds were ag11e, w1thout abdicating enterta1nment value -- a formi-

'

The entrepreneur151 factor cannot be overlooked, and the qualities, resources,
Section V analyses the innovation 1tse1f Factors and procedures )
used to induce sampling and steady viewing of "Sesame Street" are outlined

in the following Section VI. Important steps were taken by the_Chi{dren's

virtually unknown for programs aired over hon- commerc1al television.

information personnel who functioned within CTW from the onset. Although the

program.was given mudﬁfpub]icity because of its' novelty, special efforts‘
. N k « . .

- -

is ' - v | ' o
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- were made to attract the "disadvantaged" target audience, who were not the

’ most likely to be public te]ev1s10n viewers. Another important measure

was a fo]]ou-up component, appropriately enough added‘during the second¢ or
fo]]ow-up:season. Relying on trained staffers around the country to guide
workers largely drawn from the volunteer ranks, CTW personnel cbnstruéted
activities to reinforce the‘curricular material of the show. These were to be
administered by volunteer tutors to cﬁi]dren attending'“Sesame Street" viewing”
groups. The technique was community outreach to insure meaningfu1 participation.
" The Won-commercial,-e.g. pub]ic broadcasting system, became the .
adopter o%rthe innovation, as discussed .in Section VIL.‘ "Sesame Street's" T
primary broadcast outlets were public television stations. This symbiosis‘
between "Sesame Street" and Public Television had important beneficial

‘

impacts upon public television. Long considered the stepchild of American

(4
T

broadcasting,\the public system was plagued by anemic budgets, limited
nationa] coverage (its first interconnection was in 1967), transmission
and reception prob]ems, and a splintered sense of mission that confused

attempts to cu]tiyate either measureable or loyal audiences. "Sesame

e

Street" not only catapulted. the non-commercial system into a favorable

/

-pub]ig_]ight, but also went far towards melding the distribution system
‘together. A . : .- B .

Section VIII_examines the intended users of the innovation, Pre-
schooiers, their parents, and siblings. Section IX concludes with a dual\
ana]ysis of the innovation. Ipitially, esvaluations conducted of "Sesame
Street" are detailed. Eva]uations were made of the show's cognitiue impact

“and audience attractiveness. Each type was conducted by outside agencies,

cognitive studies being made by the Educational Testing Serv1ce wath audience

(the latter to assess penetration of urban target audiences). Major

4 .

e i9

measurement conducted by A. C. Nielsen and Daniel.YankeloVich ‘and Associates
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evaluations, of either type, were favorable to the jnnovation. After one
broadcast season, ETS found that "Sesame Street" produced 1eann1ng gains
in v1ewers, particularly in those’ 1nstruct1ona1 areas given most emphasis
on the program. Nielsen found a large and exﬁand1ng aud1ence for the
program, and Yanke]ov1ch reported respectable v1ew1ng patterns for the
show among core,c1ty residents. 3

The conseouences which'fiowed from "Sesane Street" ere &ot as -easy to

. . . w,.’_’
quantify, but are explored nonetheless. Theywmay ‘be br1e?1y descr1bed as
impacts on the adoptinglsyetem with part1cu1ar reference to public accept-
. G isoas N o e ,
ance, programming in1t1at1ves, and the coalescence of jfdtvidual system

components, the lasg a prerequisite for programm1ng mounted on a’ nat1ona1

scale. Of more tangent1a1 consequence is the effect o?f"SGSame Street" on

sobseouent:ch11dren s programming .shown by both public television and .

the commerciaT te1eVision/networksL T i
F1na11y Section X prov1des a 11m1ted summary analy315 of po11cy

cons1derat1ons related to the respective ﬁ@les of government the pub11c

'sector and individuals ‘'vis-a-vis the 1nno ation.

Preparation of this case study benefi ted fy

written materials dealing with "Sesame Street". Of particular utility,

were works by Bretz (3) Land, (14) Lesser, (1) Po1sky,\ 18) and. Yin (21).
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II1. THE INNOVATION AND THE MOTIVATION BEHiND IT- -

Unlike most other nat1ons, the dom1nant television system in
the United States is commerc1a1, or profit- mak1ng, rather‘than government _
supported. "Sesame Street", the 1n1t1a] productqon of the Ch1]dren S

Television Workshop aired over non-commerc1f4/te1ev1s1on throughout the

\

U S. s1nce the fall of 1969, stands out as-a watershed w1th1n this con- A

text. An hour long, 5- day-a-week program for’pre—schoolers de31gned to
deve]ob cogn1t1ve skills primarily with some attent1on g1v§n;to social
»skills, "Sesame Street" was inngvative in a number ¢f gespects: Program~
‘matically it turned out to be a "hit" both critically.and in terms of
’bub11c acceptances; it env1smoned its ulbimate c]assroom to be the home,
rather than the schoo], and .in so doing rekindled the~idea of 1nstruct1on
in. an out- of—schoo] sett1ng Add1t1ona11y, it represented both an organ1-
zatiopal and techno1og1ca1 innovation ... opganizationally innovative in
undertakﬁng an extenseye pre broadcast promot1ona1 campaign, dev1s1ng
research strateg1es wh1ch were, 1ncorporated into program produtt1on and '
organizing ut1]1zat1on—techn1ques and personnel to insure mean1ngfu1.
,participation by the target audience, and tebhno]ogica]hy innovative in its
re11ance uponftelev1s1on and the maximum coverage that medium afforded.
"Sesame Street" was not devised in response to a w1de1y held, pub11c1y-
recogniz need _or prob]em Instead a set of issues, perce1ved by, d1fferent
part1 , gave rise to both the actua] innovation and a c11mate 6?-recept1v1ty
. Grow1ng dissatisfaction w1th the children's programm1ng common]y seen’on
conmerc1a1 television prov1ded3nuch of the 1mpetus. Availabte data indicated
that preschoo]ers were watchinS'between 50 and 50 hours of teélevision each

N
- week, and these f1nd1ngs proved to be the "s1ng]e most 1mportant impetus" to

the innovators, accord1ng to CTw Secretary Robert Dav1dson (23) The "m1nd]ess"

quality of many shows, the rout1n1gat1on of violence, and the frequency

Kol

y Il

\
\
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of cbmm rc;al messages for the ch11d viewer, disturbed many adu]ts who "had
occasion to watch children's television. Parenta] and Congress1ona1 ire was
noth1ng new to commerc1a1 broadcasters yet trends in children's programm1ng
seemed more vulnerable to economic conditions w1th1n the broadcast industry '
and what programmErs assumed to be children's own tastes than to pub11c outcry

Nonethe]ess, from the late 1960 S grassroots sent1ment against children's

e

programm1ng practices began to organ1ze, This time other soc1a1 forces were
working in conjunction; new 1nterest in educat1on 1n genera] and early ch1td-

»

hood education and its social 1mp11cat1ons in particular, as demonstrated by
Project Headstart,’continuing concern for providing equality ptxeducationat
+-opportunity as, manifest by ciril rights activity andilegjs1ation during this
period, gnaw1ng criticism of established ipstitutions ..{ including commercia]
broadcast1ng, and a genera1 sense of malaise rep]ac1ng euphor1a, produced
what might be termed a greater w1111ngness on the part of many to "take a
chance" and examine alternatives. - ‘ *f'h . '

One way in which this w1111ngness was ref]eeted was mn the renewed
interest shown on the part of 1eg1slators, foundat1ons, and a few members of
A the\genera1 public for an a1ternat1ve to the commerc1a1 television system

This was to be an uphill, batt]e, for non-commercial, e. g s educational,

television was used to a financially-precarious, and 1gnored existence. Serious

_efforts to upgrade the non-commercial system included 1andmark legislation
providing a base of federal financial_sdpport and an organizationa1'rubric to
. encourage the overlay of national networking upon the existing and strongly
autonomous local stations. The Public Broadoasting Act of 1967 created

the Corporat1on for Pub11c Broadcast1ng (CPB), and in 1970 a distri- |
bution service, the Pub11c Broadcasting Service (PBS) "was formed (6 13)

The intent das not to crush the bedrock of 1oca11sm within nonrcommercia1

broadcasting, but to create the suprastructpre enabling stations to

take advantage of the technoiogy for interconneotion so that networking

’ £

-
-~
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of Education, was made available.
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could be arranged, if desired. Addﬁtionafly, measures were devised to aid
program production, to develop program sgbp]y on a mjder than Tocal 1eme1.
Changes in chi]dren's’programming were coming from another front,
represent1ng a d1fférent perspective. An unusua1 work1ng co%b1nat1on of

broadcast and pedagog1c professionals sparked the formation of a product1on

house sufficient]y hybr1d to accomodate the efforts of both camps in the

dev@]opment and eVentua1 production of a da11y television program to prepare

3
children aged 3 to 5 for school entrance. Now widely_known as the Ch11dren S

@

Television workshop (CTw) and recognized as a Tead1ng supplier of instruc-

-tional yet entertaining programs for youngsteqs, CTw s early h1story was

inauspicious a1though motivated by concern that contemporary te1ev1s1on ‘
was failing to use the capacity of young ch11dken to learn from the medium

even when the material was enterta1n1ng or tommerC1a1 in nature. work1ng

. from a New York City base, the Workshop's a1m 1? to reach those youngsters

1east 1ikely to encounter pre-schoo] program s g?nera11y taken o mean the

urban and rural "disadvantaged" population hth11y we1ghted with m1nor1ty-

\ V‘

group’ children. The’ ent1re’§oncept was novel; using a pub11c medium to
reach a particular constituency, merging 1nstruct1on w1th enterta1nment
in the commercial television mo1d all foretold of 1nnovat1on backed by

big budgets. CTw was able to attract funding, f1ﬁ§t grants for exploratory
“\
research graduating into miTlions for production an‘ distr1but1on, 1n1t1a11y

S

because of 1nforma1 ties between Workshop and pr1vat foundat1on off1c1a1s

As the scope f the project grew, and its potential >or 1nnovat1ve impact
on areas of-educational priority became clearer, fund1ng from a var1ety of

agenc1es w1th1n the federal government, but pr1nc1pa11y the u. S. 0ff1ce

v
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III. THE SUBSECTOR Q;HE ENVIRONMENT): THE AMERICAN TELEVISION SCENE

Video Americana nay be described as a two-tier commercial co1os§us;*
or, more 1itera11y, a confederation of local television stations and nat-
jonal networks predominate]y oommercia1 in ooeration. The_re1ationshta. 1—’
between the 1oca1d%ut1et and the nationa]inetwork has aiways been delicate, -
much of American‘broadcasting phi]osophy resting on the theory of strong >
1oca} stations. In practice, most Amer{can te1evision‘fare 1s~provtded by
the networks to- aff111ateﬂpstat1ons around the country This %s an accept- ‘
able arrangement for both parties; the network is able to se11 t1me to |
sponsors by providing national coverage while the stat1ons are ab1e to
attract* v1ewers with programming that would be too costly to furn1sh 1n
any other fash1on The magnitude and attract1veness of the network pro-‘
gramming serv1ce becomes apparent when one considers that the three
commercial networks had a $130 m1111on budget for sports coverage in 1971,
and that two of the networks had an $82 miTlion budget for news dur1ng

that year while maintaining the largest news staffs save tho%e for the

New York and Los Angeles Times. (13) - P L .

‘ [

Interestingly, United States communication law places the responsﬁb%1ity
for what is broadeast upon.the local Ticensee or station operator; thus the
networks, primenprogramming agencies, are unregulated. The constraints ,
upon_them’operate through affiliate pressure to conform to the dicta of |
:broadcast ethics and public taote'or outright refusa{ to.air a program; -
government genera11y‘does not mandate content or program type. Thus,

there is ample room for latitude, Tocalism, and change within the system.

However, one industry practice with universal applicability ig "the ratings,"

often considered .the 1ifeb1ood of commercial television. Several

. *The descriptive term "commercial CO1o>sus" for Amer1can broadcast1ng is
used by Timothy Green in his book The Un1versa1 Eye

24
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rating serv1ces usé different techniques to determ1ne the- VTew1ng ' \\
' .
& Y
hab1ts of a random sample of Amer1cans. Stat1st1caf‘mﬁthodology is then :
<
emp]oyed to project those results to f1gures of nat1ona] scale. A program's

rating (percent of potentl\] audfence) and share (percent of - actua]
audience) are projected from these samplings and very often become the
_measure of its viabjlity. ' N .“ . '.>;L:

) : Ca. ‘

Programming for children is one part of. th1s m1]1eu It has served
jas an "empire bu1]der" in the hands of astute programmers 1ntent upon
‘expand1ng networkbcoverage by catering to spec1f1é aud1ences.» Not usua]]y
construed as 1nstruct1onaT' programs for the youngsters have ranged from
those intended to be exoans1onary for a part]cu]ar agetgroup to the so]e]y
‘entertaining, with family-oriented general 1nterest shows over]ay1ng the
“ava1]ab1e choices. w1th1n the past decade ch1]d—or1ented.programm1ng

has tended to be concentrated?

on week- end morn1ngs or durﬁng the "fr1nge

t1me“ hours spanning the return from school and the dinner hour (]7) The

econom1cs o¥ ch1]dren S programm1ng is currently, a hot]y contested 1ssue 0
v

among parental watchdog groups suqh as Action for.Children's Television

(AC%), the commyrcial networks, and staff\personne]aof the Federal Commu-~ "\ -
nications Commission, as all parties work toward'a solutiomof the imbroglio
regarding the revenue-generating capacity of these shows with theirh
1mpresS1onab1e audiences vis a vis the costs to thé'networks of prov1d1ng

them. Calculations of a 1972 FCC study by Rearce as quoted by Melody in
hig,ACT-commissioned study, (17) are that ond-half of animated programming '
- i . 4

N .

. commonly seen on week-end mornings ... on thé average costs between

*$10 and $11,000,* while a prime-time (between 8-11 P.M. Eastern'Time).’

LY

' ‘chi1dren‘s show might cost $250,000 ber-hour: Under]yingfassumptions

|-

*Reported by Mayer (]972) as..$50,000 per first one- ha]f ﬂour shOW1ng,
generally confirmed by f1gures quoted in Po]sky"(]3)' {

A |
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partia]]y explain the differentia] The average’ cost cited for an1mated

-&

fare is bgsed upon an assumed Six show1ngs over a two year® period; indeed,
3 . /

one character1st1c of ch11dren S pr0gramm1ng 1s 1ts repeatability or poten-
tidl for network reruns and eventua] off- network syndication, a qua11ty 4
1 not exclusive of "kidvid, "Jbut ref]ected to a greater degree by that programmlng

subsector. The higher cost of prime-time, first=run fare may be reflective [ ‘

£ R . . N “
of the higher cost and greater revenue potential of prime-time programming e

- . ‘. s

in genera] ) . , .

A Togical a1ternat1ye to commercial "k1dv1d" 1s the. programm1ng of the
- ~ -

non-commercijal system H1stor1ca11y, th1s has not been realized due largely
-to. the difficulties of the non commerc1a1 system 1tse1f Number of stat1on
outlets, poor area and nation- w1de coverage and anem1c budgets have gone far ‘
)Ztomards restricting the v1ab111ty of channe]s and programm1ng Although new -
stat1ons have come on the air w1th1n the past 15 years, ‘expanding to 248 by

48

early 1975,_(23) growth has not always been an accurate.ref1ect1on of

7 i I . .
competf&1veness For one, 138 of the non-commerc1a1 telev1s1on stat1ons are

) bow

in the UHF band, 1mp1y1ng possible recept1on problems ‘for area v1ewers (5)

.

* +«  Sufficient money for;proguct1on and promot1on has been lacking, accord1ng to

)

) ° system officials; the Chairman of the PBS Board of Governors maéyrecent1y :

quoted by Thefwall Street Journa] as contrast1ng his system's $40 million

' programm1ng budget for 19;1 with the est1mated $1 billion of the three

»

-
-
k4

commerc1a1 ne tworks. (8) _
Other prob]ems have trad1t1ona11y p1agued non- -commercial broadcast1ng
"Image", for one.. An ephemera1 concept at best, it's plau51b)e that during

‘ ot the 25 years fo]low1nq “World War 11 non commerc1a1 te1ev1s1on reached 1t s’

v

h1ghest Tevels of pub11c consc1ousness v4a poor quality transm1SS1ons,

.7 d1dact1 programming, and public appea1s for funds. The perennqa] d1cho-° )
: R R e
tomy bgtween outr1ght instruction and more: genera] 1nterest cultura] . " »

‘n'. ;
o
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- “seed" money for 1nnovat1ve prOJects cons1dered within the1r sphere of

R
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programming may degenerate into one approach versus the other clouding a

station's sense of mission and ability to successfulIy court its desired - #§

- . TR
audience. Th1s*us1on is reflected in the Ticensees of non- commercw]_ e {
A?u g

channels around the country -in some 1oca11t1es the licensee may -be an
educat1ona& 1nst1tut1on or consortium; in other areas, the non- commerc1a]
channel may be 11censed to the community. " Merg:ng these oft-diverse

1nterest groups intd a nat1ona1 system cohes1ve enough for interconnection, I.

however occas1ona1, was regarded by friends and skept1cs alike as a hercu-

Tean task. " C _ P

three other key elements to the broader environment - -

_There are at leas
surrounding the emergenc of.“Sesame Street".’ One is the political-educa-
tional milieu in the U. S.fat that time, particndarly the interest in
vhich might improve edueational opportpnfties
and performance for members of minority groups; This settjng is analyzed
in more detail in Chapter 3. Another.important environmental
element is that of non-comercial or educati alqtelevision;which we have'

b Y
chosen to treat in Sect1on VII. Also, pr1vate foundations often prov1de ,

interest. In this case, the Carnegie quporat1on with 1ts long- estab11shed

-+ interest in education was the or1g1na1 donor to Sesame Street,“ funding

the per1od of gestat1on that preceeded pre-production plann1ng The Ford -
Foundat1on, with 1ts tong- sﬁand1ng trad1t1on of generos1ty to non =commercial
broadcast1ng, and the Un1ted States 0ff1ce of Educat1on became pr1nc1pa1

donors to the followrng plann1ng, production, and eva]uat1on phases.

N
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IV. THE "INVENTING" (OR INIFIATING) UNIT: THE CHILDREN'S

TELEVISION NORKSHOP

The Children'g~Television Workshop underwent metamorphosis from a .

collection of individuals into an organization. Its beginnino is cloaked -

‘in anecdote. An after-dinner conversation produced the consensus that existing
< U. S. teJev{sioh was failjng to take advantage of the native\abi]ities
of young ch11dren to learn from the medium. The opinion proved to have a
1life of its own .,\ prope111ng the’ d1scussants into action to change what
was considered the sorry state of affairs. The part1c1pants would already
- have been considered more we]] placed than most to at least air the1r
opinions; Mrs. Joan Ganz Cooney was then a producer for non- commerc1a1
NNDT TV -in New York’ C1ty, and Lloyd Morrisett was an executive of the
_ Carneg1e Corporation. (13) St111 neither one squarely represented any l//"b
const1tuency that might be cons1dered to have an 1nterest in their
op1n1on, to w1t, d(ther the educat1on nor broadcast establishments.

A]though both might be con51dered f1gures of the educat1ona1 per1phery,
e.g., 1nvo]ved in prov1d1ng services and concepts re1at1ng to education,
. and each had e1ther taught in a classroom or studied pedagogy, neither
has spent the bulk of ‘his or her profesgional life within the educational
e§tab1ishment "éimi1ar1y, a‘darge part of Mrs. Cooneyis broadcast experience
had been on the pub11c ro]at1ons, promotional, Journa]istic side, and her
then pos1t1on as a producer of public affa1rs programm1ng g with a non- commerc1a1
station hardly equ1pped her to be part of the broadcast1ng establishment.
What had happened, 1n.effect was that two mot1vated 1nd1v1dua1s representing “-
a co]]age of tangent1a11y-re1ated exper1encebbut with real ties to seed
money from private foundations arrived at a mutual opinion. Through

\professiona1,contacts spanning the media and academic worlds, research ...

of both a libramy and intc..iew nature ... could be undertaken financed
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initially by a prtvate foundation (the Carnegie Corporation).

_ The tnansition from paper to action evolved through research proposing
production and .subsequent efforts to effectuate the proposal, invclving |
cohsudtations with. outside experts and the ultimate staffing and funding
of new entity to implement plans. Funding escalated along with the magni-
tude of the efforts, going from a Carnegie grant of unreported amount to

wNDT so that Mrs Cooney cou]d take three months and mount a "feas1b1]1ty

LY

’study" ... to the $8 m1111on 1968 budget for the Workshop (which by then

had taken organizational snape) to produce 26 weeks of hour-]ong weekday
television shows (130 episodes) to "teach" cognitive ski]1s‘té children
between the ages of 3 and 5. Monies weré funneTed through National -
Educational TeTevis%on‘(NET), the grantee of record; which would, ‘in turn,"'
estab]ieh the Workshop. NET nas-the New York City based production house .
anid distribution center for muéh of, the programming seen on non-commercial
stations around the countryk~ It's relationship to the system's evoTving
organ1zat1ona1 structure has changed over t1me, but 1t has a]ways ex1sted
in conJunct1on w1th it. As the budget escalated funding sources prol1ferated

. of necess1ty Reportedly, $4 million was raised from the Carnegie and-

Ford Foundat1ons alone, the rema1n]ng 50% coming from the federal government s

. Office -of Educat1on (OE). OE was the prime government funding agency,

providing the 1ion's share of the federal monies. What OF did not provide

was taken care of by tdb Tevel agency officials whe personally sought

| additional funds from a variety of federal agencies openating,nithin the

: social and health spheres. By-all accounts, the program in preparation was

%nitia]ly rejected by the commercial networks. This prdmpted yet another . '
working relationship arrangement between the workshpp and ndn-commercia]

te]evtsion entities, e.g., NET, for it looked as though it would.have to

‘- .
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" "to work through the méqium of television.
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]

be the non-commercial wtations to carry the program if it were to get

any television exposure.*

*
b

The entity created to.imp}ement programming plans was the Chi]drenis

Television Workshop (CTW), established as a private nonsprofit organization

_to produce teletision shows which would use Ehe educative potential of the
medium while enté?taining its audience. Program deéian'was carried out
by CTW professional personnel. For that a staff of educationa]ists and
-Efoadcast éroduétion professionals wa; assémb]ed. #Quélified individuals
wﬁo wou'ld operate in a spirit of collaboration were required. To that end

a critical feedback'ioop was built info the organization.. Indeed, a- sense

— <

of workiﬁg collaboration betweengfhé'two camps, i.e., educatgrs aﬁd béoadcast
proéuc jon professionals, anq ongoing feedback might be considered the
guidi?@ and distinctive principles of CTW. Mrs. Cooney, apparently, bore
most of the recruitment burdenf She was aided immeasurably by Marrisett's ]
contacfs throughout academia, her own recollections of productién personnel,
and the good will exhibited by some ranking televisipn executives who -
.directed her to experienéeq individuais currently uninvolved with commereial
television productions. ' \

The term édﬁcationa]isfs for thé pedagogic staf; members is used
advisedly. ‘The individuals Qgcruiteﬁ were specia{ists, e.g., educational
psycho]oéists ;nd reéegrchers adept at thinking in terms of principle and
methodé]ogy. They possessed the additional qua]ificafion of a willingness

®

While thé,broadcast staffers were individuals experiepged in commercial
‘ bR

” *1t is.not to be inferred that the commercial networks wére inimical

towards the Workshop or its goals, but rather that the concept was novel,
" the producers collectively untried, and the funding requirements substan-
tial. In fact, mention has been made of the good will of the commercial
networks as shown by the provision of promotional time and gifts of
television receivers to equir neighborhood viewing centers. (9)

-:30
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"kidvid" product1on, they were not culled from the an1mat1on compan1es that sup-

plied cartoon fare. Instead, they came from the ranks .of da11y ch11dren S

programs, reflecting the organ1zers conv1nct1on that the mechan1cs of vo]ume produc

tion must be understood and mastered before anyth1ng else could be attempted. (23)

- A different kind of staffer was needed for post~product1on work. Concep-

max1m1z1ng ‘participation by the "d1sadvantaged"Egud1ence, and designing strateg1es
to,enhance the benefits of viewing. Perhaps it ‘'was more than co1nc1denta1 that
' at the“beginning utilization would require.its own organizers within target

o communities, and a utilization staff was assembled by 1970 for the second
. . ‘ a 3
’ broadcast season. o ¢

tualized as the utilization compunent, postrproduct1on efforts centered around</”///
|
Jﬁ
. The generous budget of $8 million given CTW by its backers was.allo-
cated among departments in a fashion that has held constant‘over the years,
. Primacy was given production so that the finished product would look good,
reflecting product%on va1ues competitive with those of the commercial e
" networks. Therefore, 70% of the funds were spent on product1on with .
o . the resu1t1ng rule-of-thumb cost of $40,000 per hour of programm1ng. The ~
rema1ning 30% of ‘the budget was spent unequa11y, 10% on distribution,
_and 20% on research and adm1nistrat1on. (20a)
During the p1ann1ng and product1on phases the Workshop functioned as
1t was meant to, the critical feedback loop was 1ntact and well used.

0perat1ona11y, the educationalists conducted research on Ghildren's

" . viewing hab1ts and preferences as demonstrated by their attent1on to

much of the groundwork having been laid during a series of summer seminars _

el

4

|

.te1ev1s1on programs. Cognitive goals-and priorities were decided upon, ' (
|

|

|

1

attended by noted invitees from the worlds of academia and media. Production
.personnel then'1mp1emented the educat1ona1 des1gn"through scr1pt1ng and '

“other production procedureg{ Comp]eted segmdnts were tested on samp]e

CERIC s
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audiences w1th part1cu1ar reference to attention- ho]d1ng qua11t1es, educa-

tionalists orted back to broadcasters on the success of* var1ous techn1ques

-
1N

’i’; “
as not ignored. From the onset attention was

and vignettes so that broadcasters could mod1fy accordnngly. )
: Lo

The cognitive aspec_
.given-to how much, if any, 1&5‘ ing was taking p]ace CTw was, after a]]
ded1cated first and foremost to the e at1ve potent1a1 of the television !
medium. This concern had two foci: 1) cred "n of program'segments that .
held the aud1ence s attent1on while 1nstruct1ng, nd é) measurement of

1earn1nglga1ns. The f1rst area of concern was worked out in the co]labo-

rative production process and subsequent aud1ence test1ng The second

.arEa of concern prompted the WOrkshop to call upon the servjces of the

Educat1ona1 Test1ng Serv1ce (ETS) of Princeton, New Jersey, to construct -
_a research design and measurement 1nst:ument to be adm1n1stered after one

“full season of broadcast1ng * ETS personnel were involved with Workshop prepara-

tions even during the pre-product1on planning phase. (13, 15,_18) Nonethe]ess,

/

it was an early decision to validate the cognitive intent’of the program.
This probably stemmed from CTW's dvowed mission to combine educational .. =
planning with television capabi]itfes, and input from funders so- that

‘their participation could hopefully:be justified.

*CTW s own researchers conducted "spot checks" during the course of the
first broadcast'year io-make sure "Sesame Street" was on target. These
were not as extensive as the ETS studies. (15)

(% g
-
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V. THE INNOVATION: "SESAME STREET"

Monday, November 10, 1969: "Sesame Street," the premiere production
of the Ch11dren S Telev151on workshop, debuts over approx1mate1y 200 tele-
v1s1on stat1ons,ac;oss the Unlted States The arr1va1 was w1de1y trumpeted
unusuaT for a maiden effort of an untr1ed product1on house. But then

*,

\Q%_iéesame Streetﬂ represented a programmat1c‘f%govat1on of w1devappTication
" because of it's technological base. .Jﬂ . B
"Sesame Street” was“programmaticaTTy innovatdve in both conception
and implementation. Conceptually *designed to impart Tearning readiness‘
skills to pre-schooT-aged children through production techniques commonTy
employed jn.teTevision programming and commercial presentations (e.g.,
' '.sbonsorship\messages), in implementation “Sesame Street" represented the
merger’of'entertainment and, educative 5rincip1es much as CTW represented
tthe merger of broadcast and pedagogic personneT in organ1zationa1 terms
Additiona]]y, the show had an affective dimension. ‘Without pedantry,
:'i "Sesame Street" portrayed an inner-city res1dent1a1 setting inhabited by
peop]e and puppets of assorted ethnic backgrounds, by 1mp11cat1on, ‘they
could get along. The characters and setting were intended to appeal to
children in genera], and also to provide some basis of 1dent1f1cat1on for the
subset target audience of predom1nate1y urban, "d1sadvantaged“ youngsters
.Production techniques empioyed ranged from interactions among the "T1ve"
residents_of "Sesame Street” to fi]med and animated inserts. A repertory
company of “muppets," or hand puppets, portrayed an array of imaginative
characters from a garbage can dweller ("Oscar") to an insatiable "Cook1e

Monster". The street is also graced by a seven-foot canary ("Big B1rd“) :

The product1on is cTearTy geared to children's tastes,

-
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"Sesame Street" was either going to sink or swim on,a broad scale;
initial exposure was national in scope.* Of the approximate1y 200 stations that
. . \‘41

premiered the show, all but one were non-commercial outléts. Essentially

,

CTw_olanhers wanted the broadest possible coverage for their produtt --
giveh the limitations of the non-commercial system. To that end, CTW
sought to use the 1nterconnect1on only’ recent]y established for occas1ona]

use by non- commerC1a] te]ev1s1on so that "Sesame Street" could be s1muTcast
nat1ona]]y during the morn1ng hours. To achieve this, Mrs. Cdoney and

Robert Davidson as representatives of CTW, personally toured‘the top 25
broadcagt markets** speaking'to educators and station operators to encourage.
clearances. Securing the agreement of educators was considered crucial.
Somevfoealities may have had a station conmitted to in-school instruction at
9:00 A. M s the time CTW was trying to have c]eared for the show; scheduling

, turned out to be the b1ggest problem. (23) 0f. the 180 non-commercial stations
in 1969, about 48% ... represent1ng most of the larger markets ... cleared

. the show in the morning. (14) Subsequent]y, after the show had established

its audience attractiveness, CTW allowed supplemental commercial distribution.’
In that case, ]oca] broadtast rights went for whatever the market,wou]d bear,
wh1ch usua]]y was m1n1ma] (23) Land reports that 60% of the potent1a]
aud1ence was blanketed for-"Sesame Street" coverage in th1s way Cooperat{ng

stations knew they would reté1ve 26 weeks of programm1ng This was built

into the 1968 fund1ng arrangement, wh1ch budgeted $8 million (see p. 22) for

"Sesame Street“ gone the route of” the commerCTal networks, it may be

“ \r} ’&Z»*J#
A\
*A]though there were 5 1so]ated "sneak prev1eWS“ dur ‘g summer, 1969; a
*UHF station in Philadelphia sent the program into " =§e1e¢ted homes,"
and in New York ity some day care center attendeeéﬂ“ 50 received the feeds (15)

**At ]east Davidson later est1mated 40 market visits were mado altogether,
the additions resu]t1ng from requests of stations in smaller areas. By ..
visiting a minimum of the top 25 markets when seeking c1earancesf most of
the target audience wouTd be reached. (14) . 3
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surmised that the show would not have'been guavranteed a year's outing;
commercial t1me is s1mp1y too vaﬂuab]e to reinvest in a program
property that fa11ed to initially draw or eventua11y woo a goodiy
share of its desired audience. By going non- commerc1a1, a system

onaccustomed to measurable ratings, CTW p]anners couTld initially

“disclaim any desire or need to become overly concerned with gross

audience measurement.

The ‘attractiveness of "Sesame Street" to cooperating stations may

~ have: been grounded in factors other than the purely broadcast economic.

Non-commercial outlets, in particular, may have seen it as a chance to

perform a public service ... and win much needed friends-in'the bargain.

The need. for nursery, or pre-school, education had enjoyed an upsurge of
fr1end1y public interest. Projects such as "Head Start," designed for
many of the same reasons as "Sesame Street" but on an in-school basis,
not on]y concentrated attention on nursery education, its availability,
and c11ente1e, but also held it accountable in both cost and cognitive
terms. Wh11e "Sesame Street“ d1d not claim to be a comprehenS1ve nursery

program, qt's re11ance upon te]ev1S1on could result in substantially 1ower

* .

_cost-per- c11ent figures than any other, early education opt1on Data

c%hp11ed by the Educatlon Commlss1on of the States ref]ect1ng 1970 costs
reveals per-pupil costs of approx1mate1y $1500 for in-school prog\ams
versus anroxjmately $1.00 for televised instruction (based on “Sesame

/

Street" cost). Both figures répresent annual per-student costs and either

. extreme: of the cost continuum. A midd]e-range example wouid be the pre-

school program constructed by the Appafachian Educat%ona] Laboratory which

combined televised instruction for pre-schoolers with home visitation

" and a mobile classroom for reinforcement. The annual- cost=per-child for

the AEL program was cited as $242.15. "Sesame Street" cost data does

A
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reflect the add-on expenses of the community education, or utilization,
component; (23) in mounting an outreach effort CTW92?S béen careful

to make heavy use of volunteers or occasionally, w kers paid by another

source, as in the case of the Neighborhood Youth Corps experiment. (20a, 23)

In a sense, it is ironic that non-commercial television should become

tHe prime outlet for "Sesame Street." Traditionally,

it has attracted an

\
audience skewed in favor of the middle and upper socio-economic classes, hardly
the suSset target audience for CTW's show. The fact that "Sesame Street"

was successful, and aftractéd'substantial ratinés in both middle-class and

L4
e

inner- c:¥< neibhborhoods, attests, to resourceful intervention to induce

the des1red change in viewing habits and promote exposurg to the innovation.
. (_.
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VI. TECHNIQUES OF CHANGE: FACTORS AND PROCEDURES AFFECTING ADOPTION/USE.

SKILLFULLY MARHSALLING PUBLIC CONSCIQUSNESS BEHIND THE INNOVATION

\ . s ‘, ',“

In large part, "Sesame ﬁlreet" succeeded because it was an idea whose
time had come. Capifa]iz%ng upgn the effect of "Great Societyf programs ‘
;nd 1egjs]ation, the former offznlreliant upon community organizathn and
the Jatter instrumental in raising public consciousness vis a vis many
social issues, the Children's Television Workshop mixed the glamour of *

‘. te]erision with the concern for early cognitive intervention an& cloaked
the bundle in palatable dosages of publicity interspersed Wwith cost-
effégtivenegs ratios. This‘was coupled with a %reeping sense of national
anomie which contributed by promoting & public search for alternatives,
wnethen for alternate educational or broadcasting:syetems. Altogether a
heady-brew, but one that’apparent]y worked. B 3 ..

‘ Po11c1es formu]ated by the Children's Te]erasion Workshop itself to
promote acceptance of its product1nC1Udedthe estab11shment of a Promot1on
and Utilization Department and a Research and Evaluation Department. Both
were divisions with double names and donble missions. Promotion and Utili-~

. zation was to acquaint ﬁhe publi¢ and target audience .with the show ... a

crucially important task at;t eginning ... and ‘to act as an out-reach

‘arm into target-audience communities once the show was aired. This depart-
ment,nas since been divided alorigtagk lines. Research and Evaluation was

to engage in formative (pre-broadcast)
‘e .

earch and t@éizf"upon the findings
.. \

“. of summative {follow-up; post-broadcast) rese rch; the'Nitter was
contracted tq'the Educaciona] Testing Service. ‘E§ lishment of th1s
department internalized a research function with%n thq organization. The
arrangement may have helped to 1eg1t1mize research intergally; excernally,

- t1es were eventua]]y formed w1th Harvard Un1versity to estat sh the Center

for Research in Ch11dren s Television ... a move to 1eg1t1m1ze.this kind

37
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need for some general guidelines andispecialiy -trained CTW staffers
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Y ’ : :
of activity on a wider scale thru continued study of youngster's ability

to learn from visual media (15) Always, research findings were made available .
for dissemination, in keeping with the experimental nature of the workshop
as perceived by its originators L . N
‘In practica1 terms, this meant a crucia1 role for the Promotion and
Uti]ization Department in particu1ar Its job was to. reorient the target p
popu1ation s viewing habits sb that the show wou'ld be samp1ed at least,

L
and then to encourage continued meaningful participation. The Department

head was an experienced.puhlic information man who had held a similar posi- ,
> . . N -

o ‘ ,
tion with the Peace Corps: CTW hired him, arranged an association with a

New York public relations firm, and stationed ‘him within CTW to give full-

time attention to promotional matters. (23) Promotional techniques employed

| included sound trucks, mailings enclosed in utility bills, and free plugs in

a.variety of media; indeed, the promotional budget was not large, $600,000,
and benefitted by the free plugs giuen the project because of its noveity.
Usua11y, these were in media attracting the white middle-class audience.
While. attempts were made to reach parents of all pre- -schoolers, methods for
reaching the urban subset audience in particu1ar were ‘concentrated upon.
Publicity for the premiere season was carried out by grants to stations in 10
cities, and through contacts with an array of national organizationsirepre-
senting a defined "constituency," e.g., The National Councii of Negro Women, The
Boy Scouts. Realizing the importance of local contacts, the mechanics of
community promotion were essentially 1eft‘to local discretion The

more successfu] strategies were those emp]oying ‘media ‘of the subset audience
jtself, e.g., black radio stations, and extensive person-to-person contacts

with community members. Mixed resu]ts produced realization of the

operating from varicus Tocalities they were representative ‘of. (14)

) 1
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To that end, the Utilization component expanded in 1970 By hiring
Tocal representat1ves, eventua]ly called f1e]d coord1nators, for out-reach
act1v1t1es 1n 12 cities. The exper1enced commun1ty workers selected assembled
in October of that year For the first such tra1n1ng workshop conducted by '
CTW. Entrusted with many tasks, the main charges: were to estab11sh as many |
- viewing outlets as possible ... whether in day care centers, nursery schools,
or groups formed for that express purpose --- and to acquaint as mah&dv
adults as possible with helpful ways of reinforcing the televised mate\jal.
That summer (1970), the Ut111zat1on Department had estab11shed _another
precedent by its use of Ne1ghborhood Youth Corps participants as teachers
~ of area chzﬁdren "enrolled" in "Sesame Street" viewing groups. Both pro-
grams have since- expanded. (9, 14, 20a) | -

There were a variety of other factors which appear to be cruc1a] to
the success of the innovation. Some of these emerge from Polsky' § informa-
tive analysis (18). Factors include: (g

i. Successful blending of broadcasters and educators with sufficient

. BN

funds -to produce. television programs that could compete with,commerciag

fare for audiences: Unlike some other countries where the educationa]
program may be the on]y thing on te]ev1s1on during the schoo] hours,

.~ M"Sesame Street" had » compete with an assortment of soap operas, quiz”’

shows, old.movies and eartoons. It did so because its budget was of the
order of magn1tude oftcommerc1a1 TV (or $40, 000 per hour) and because 1t :

" did not fall back on the conventional ETY pattern of smail budgets and

3

talking faces. L o Co- . oo
2. Go1ng around the schools instead of attack1ng them head on.
Innovat1on in educatdon is a difficult propof1t1on. By reaching ch11dren

' in their homes and not directly conflicting ?ith prerogatives and routines

v

o of teachers, the innovation was able to begin to take hold in schools. '
; "y N -
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" The ﬁo11ow-on show, the Electric Company which, in contrast to "Sesame

Street" » was gearea towards school-age viewers,. was viewed in 1971-72 in

Fy

-

-

239 of the schools in the U. S.* - . ¢ .
3. The essenfia11y #conservative" nature of the innovation as identi-

fied by*agol%ky -- conservative in the sense that readily measured 'cognitive
. BW , .

¥ 4

goals weré emphasized and less readily measured_affeptive objectives were

downplayed. S -

-

N 4. The existence of a large scale distribution system, namely public

te1evi§ion, which enabled the program to be rapidly distributed throughout
the U. S. This was in marked cgntrast’to previous educational IV program-
m&ng ﬁﬁssemination. . C
5. The m%rsha11ing of sufficient funds for a sufficient pé}iod;of
3 time to get gﬁé innovation off the grbund. Both foundations and the federal
goVeﬁhment played important roles.” The roles of Haroid Howe and Lou%s
nHaﬁsman of the Office of‘Education in a;sembiind the goveérnment contribu-

tions, as dqcumented by Polsky, are worth poting. v

*Communic¢atibn with CTW Secretary Robert Davidson indicates that their
corporate thinking was not dedicated to avoiding either contact or confron-
tation with .the sghools. CTW's position was that they had a product for
pre-school education, a pedagogic specialty usually not handied by operating
school systems. "Electric Company" marked no deviation, intended as it
was for. supplemental at home reading instruction. While acknowledging CTW's
thinking on this matter, the authors respectfully point out that regardless
of motivation, the ead result was that distribution and "marketing" of ‘the
innovation was hardTy dépendent upon prior approval,of teachers and did in

. fact bécome utilized in Sthools. (23) Davidson also notes that the high

‘ in-school penetration rate for the program.was a syrprise to the pro-

ducers. (23) It should be pointed out, however, that in-school time

was cleared over the'non-<commercial interconnection for airing the

show, and the ETS evaluation was designed to include the variable of

at-home or an‘in-school viewing pattern. The instructive capabilities

of the program-inseither setting have been investigated by follow-up
research. (2c) . o > :
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fHE ADOPTERS: THE NON-COMMERCIAL BROADCASTING ESTABLISHMENT

~

VII.

j The quasi-pub]ic non-commercia] broadcasting establishment, local
at1ons and ent1t1es of nat1on31 scope, became the adopters of CTN S -~
1nnovat1ve te]ev1s1on presentat1on since "Sesame Street's" primary broad-
cast outlets were non commercial stat1ons " This occurrence was not so much
~ the result of a single, over-riding dec1s1on as. it was the product of a
cont1nu1ng process of related decisions affect1ng the structure of American
non-commercial broadcasting in general. ‘ \

- -'Known,synonomous]y to?the genergl/ppblic as instructfonal—TV (1TV),

educational TV (ETV), or public TV (PTV), each phrase roughly parallels a

L

development in the_evolving saga of non-commercial broadcasting in the ,

United States. A capsulized history shows the non-bommercia] system

, developed: consistently more slowly than the commerc1a1 broadcast1ng structure.

-~
- Some of the pioneer rad1o stat1ons were licensed to un1versat1es and other
A}

educat1ona1 1nst1tut1ons, for even then the instructionat tapab111t1es of ‘
the medium were recogn1zed but they were often edged out in the scramble
for spectrum space that ensued. In spite of repeated attempts to 1eg1s]ate

reserved spectrum space for egycat1ona1 statIons, definite act1on of that’

sort was not taken untll 1952, when the "freeze" on television channek

a}JocatJons was lifted by the FCC and 224 channe]s,* in bOth frequency
bands were reserved for non- commérc1a1 e.g., educat1ona], 11censees

' The television broadcast bomn that followed was tangent1a1 tq non- commerc1a1

L ’

broadcast1ng Educat1ona1 channe]s took‘ to the air slow]y, often toa -

1ess des1rab1e UHF- berth and reception and financial prob]ems 1nev1tab1y

4 -
- ~

: fo]]owed. T B _ , L

. *Th prec1se number of reserved a]]ocat1ons varies with the source.

Nonetheless, the .FCC has since expanded the channel a]location for
" educat1ona1 ‘use. ° '
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| By the mid-1960's about one hundred ETV stations werd i ration® " ¥

- To secure non- ]oca] programming ‘thé Ford Foundat1on had estab11shed the
precursor to National Educat1ona] Te]ev1s1on (NET) in 1954 0r1g1na]1y,
) NET acted as a duphcatmg orgamzatwn for programs pr‘oduced by the various J
non:commerciaT stations and a]so ‘acted as distributor; eventually, NET
branched into p;garam production. Still there wWas no network, or simul-

taneous interconnection, the long-1ine costs being. prohibitive for the = -
“*—‘T-\ . -

impgcunious system.

1967 marked the turn1ng point for educat1ona] te]ev1s1on, as demon-‘.
strat d by a. Carneg1e Cofimission suggest1on to rechr1sten it pub11c
« televisyon (PTV). -Dur1ng that year both the Ford Foundat1on and the ~
Carregie' Commission on Educational Television made public’statenents
‘that wdre %o prove germina1° tne Ford Foundat{on a longtime benefactor,
also funded the flrst rea] t1me interconnectdon. Late 1967 also marked'
‘ the passage of the” Public Broadcasting Act, 1ay1ng the/gnoundwork for -

Federal monies,+o part1a1]y support a non- commerc1a1 system. .The Ford - -

Foundatﬂnn ‘had responded to an FGC solicitation regard1ng domest1c sd\Bﬁdlﬂe

gommun1cat1ons. The Fdhndat1on sdggested a dedicated te]ey1s1on satellite
_with the inte;;onnection cost savings realized by the commerciafkng;ﬂgrgs
I used id'underwr{\elfree interconnection for sthe nen-commercda] stations., (10)

The Carneg1e Commls§1on addressed itself to the issue of appea11ng utili- ‘

g; ;at1on of pr1me even1ng broadcast time on educational channe]s anid came
to the conc]us1on that mean1ngfu1 genera] 1nterest programm1ng devoid of ‘
advert1s1ng would prov1de viewer enticement. (13). The Proxinfity of the proposa]s,
and eventually the 1eg1s1at1on Jo]ted those inside and outs1de non- -commeycial

~

‘ broadcast1ng into thinking of it as ... at léast ... a dark horse (ceritender .
~

, for;competitiveistatus.
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F? Much restructuring needed to be done. Local stations remained the

bedrock of the system, but a national superstructure was needed This was

_ partia]]y accomplished by the 1967 Act which established the Corporation

for Public Broadcasting (CPB) to channel funds to different entities serving

as production centers. Local stations were free to compete for funds with

: programming prooosais, and encouraged to continue locally-originated pro- -

gramming, but to ensure a built-in neasure of decentrafiéation (seen as
being in sharp contrast to the commercia] system) seven entities were
designated as produetion centers. The majoritylwere stations with streng
track records for serving their tocalities, but some non-station-aligned

centers were included. During the late 1960's, NET was one of the iatter

| centers, B8y allowing. the new CTW, to come under its rubric, NET proVided -

administrative savings and expertise ... particularly legal ... to the new
entity. (6,13,18) ‘As of this writing (1974-1975), NET has been incorpo-
rated into the New York City non- commerc1a1 channe], and CTW remains a
non- station-aligned production house for the non- commerCial system.

_ By 1970, the distributivn function of NET was switched to a new
creation, the- Public Broadcasting Service (PBS), eharaed with maintaining
and servicing the interconnection among public stations By the fall.of .
'1970 CPB/PBS was ready with a prime-time evening programming feed to all

participating stations which‘cou]d then offer an a] ernative towcommerCial

programming during the prime v1ew1ng hours. A year earlier, CTw had paved

‘the“WH?'during the daytime hours by arranging a suffiCient number of station

c]earances for "Sesame Street," a task considered most diffifult since

’1oca1‘educators were being-asked to relinquish jn-school instructional

time for non-enrolled students to participate in a curriculum over which

. there was no local input. Yet CTW pianners had been able to accomplish,

this plus clearances for an afternoon, after-school daily playback.

33
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This accomplishment lies at the heart of the impact of the innovation
on the non-commercia1 broadcasting adopters, for there existed a symbiotic
re1at{onship between “Sesame Street" and the Corporation.fdr Public Broad-
casting. The Cooney-Dav1dson tour of broadcast1ng markets to arrange
clearances for a morning feed of "Sesame Street" helped to we]d the nat1ona1

superstructure and individual stat1ons together prior to the rout1n1zat10n

of interconnection.: The ultimate suécess of the program, commonly

regarded as public broadcasting's first "hit," bestowed statusﬂand

public recognition on the long-ignored non-commereial system. Top
management'at cPB, and eventually PBS, was'ne% in its position; heading a
loosely-knit organ§2at%on that looked as though.it were “gding places”
surely must have helped them ease into‘their new positions. A]though the

4

system-w1de and pub11c acceptance and success of "Sesame Street" may not

have been d1rect1y re]ated'to their managerial tenure the cooperat1on
exhibited by John Hh1te, President of NET, bears mention. Polsky's account(18)
seems to.indicate that Mr. White entered into an agreement with the” new]y-
formed CTW that was remarkable for its 1atjtude; CTW was allowed to function
‘as a semi-autonompus entity and provisions were made fonfseparation, should
that become desired (they were enacted the following year). By allowing

CTW under 1ts umbrelJa NET prOV1ded true he1p by mak1ng/1ts legal, and

station relations departments availabTe without smotﬁer1ng the independence

L4 g » L]

‘ /
_ of the neiv organization.

Finally, the'popu1ar and intra-system success of "Sesame Street" -
seems clearly 1nstruments1 in paving the way for acceptance of the next
CTw production, "Electric. Company." Designed for. the slow reader in the
. pr1mary grades, “f]ectr1c Company" debuted in the fa]] of 1971 and .won
kudos wh11e achieving a high penetrat1on for 1nstruct1ona1 use during

'_schoo1 hours. .Like 1ts predece,sor, "Electric Company" is p]ayed back

-

.




" congenial precedent . ,
Yet another spin-off of the "Sesame. Street" exper1ence was the seéarch

broadcasting system was’;}aeeg\izuarely in the pub11c eye as the 1nnovat1Ve
_ broadcast1ng»system‘ 1t;cou1d teach effect1ve1y and enterta1n The quest
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during after-school hours for at-home reinforcement of currﬁcqum Land (14) .

comments extensively on the relative ease of p1ac1ng th1s kind of program on
the 1nterconnect1on, at the base of his thinking is the content1on that it 1s
eaS1er to cledr time for overtly 1nstruct1ona1 programming, schools 1nst1nc-
tively respond1ng to educat1ona1 mater1als However, this consideration
may be. debated Onee again, 1nd1v1dua1 stat1ons and local educators were
asked to relinquish t1me for a program targeted for. enro11ed students wh1ch
1acked local curr1cu1um 1nput Although the show was viewed as supp1ementary
to methods used by 1nd1v1dua1 schoo] districts, surely the scheduling
placement and high in- -school use of "Electric Company" flowed from the recent

success and high public praise and awareness earned by "Sesame’ Street." .

Getting cooperatfo%sof that magnitude with ‘relative ease(usuaTﬁy'1mp11es a

for other aud1ences to which the. same format could be app11ed The pub11c

- to build upon this newfound public image was;uumrked Analys1s‘of the -
"Sesame Stree;" format 1ndacated the fo]low1ng 1) a well understood
itarget aud1ence due to’extensive pre—broadeast research '2) use of appro-
.priate entertalnment and curriculap/fechn1que§ to reach the desired -~
audience, and 3) commun1ty outreach act1v1t1es to reinforce curricular
gains and ensure cont1nued pa 1c1pat1on #=Although other factors contri<
buted such as the carefu1 attent1on to promot1on wh1ch ‘marked another
first for non ~-commercial broadcast1ng post "Sesame ‘Street" thinking held
that this procedure could be replicated for other audiences with different

1nstruct1ona1 problems The abort1ve ProJect STRIVE of ALPS is an example.
The Adult Learn1ng Program Serv1ce (ALPS) of 'the CPB was created and

intended' to prem1ere with Project STRIVE, a nation-wide evening program

G5 , a .
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to equip viewers lacking a high school diploma with the requisite skills

to effectively cope wtth daily existence tn a high]y-industria1ized society
STRIVE did not intend to prepare its aud1ence for the high schoo] equ11avency
exam1nat1on, rather, the emphas1s Was to be upon basic computat1on and ,

. 1aeguage arts skills so that the individual could f1gure his bank balance’

or write a letter to his banker with ease. STRIVE planners hoped that
viewers would find partic1pat1on so pleasyrable that they wou1d be 1nsp1red
to seek out local programs prepar1ng them for the high schod] equ1Va1ency

’ test. 1972 budgetary ex1gene1es of the Corporation for Public Broadcast1ng

forcea postponemént and eventua1 cante11ation of this program.(20b) Current

activities within the non-commercial system seem to.inq};ate reneweq

interest in programming for this audience and in education in <
. general. (19, 24) S - ' «
L w.
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VIII. THE USERS:" PRE-SCHOOLERS AND THEIR FAMILIES " ot

v

' The usere of the cognitive brogramming provided by the Children's
Te]ev1sion Norkshop were primarily viewers between the ages of 3 and 5
and secondarily their mothers and siblings. A subset of this target aud1ence
would be the “"disadvantaged" pre-school population, or those urban and
rural youngsters largely unreached by nursery education programs. These
children would be asked to compete upon Schoo] entrance with other youngsters

| who had already acquired a more substantia]icognitive preparation for - ;

read1ng and other academic tasks.. Promotiona] tasks were based upon
viewer research which indicated that young children were a particularly

captive audience dur1ng the day while at home with their mothers, and that

Y

* this pattern- cont1nued into the 1ate afternoon when older children returned

from schoo%\\\30wever, the youngest children had the least control over
~the.te1ev1s1on dial, so extens1ve efforts were made to acqua1nt.both mothers
and glder children wjth "Sesame Street" SO that.pre-gchool v1ewer§ could
be c:tered to. . - , t ' . _, ‘
L1terature about CTN=1s replete with the figure of 12 m1111on pre- 1‘
schoo]ers for the prospect1ve audience. Data from the United States Office
of Education for }970 1nd1cated that approx1mate1y one-th1r_,of Amer1cans

between ages. of 3 and 5 were attend1ng some kind of forma] nursery educa- -

tion program, 4.1 million youngsters.from a popu]at1on base of almost 11

. m1111on Add1t1ona11y, children- 11v1ng in metropol1tan settings had a

-

better chance of being served than those Tiving in rural areas, with most

m1nor1ty group children res1d1ng in urban areas. Enro]]ment in pre-pr1mary

. s

»education programs had been 1ncrementa1]y rising since 1964 when the government '

: begad‘comp111ng such ‘statistics; 1nc1uded in the expans1on were younger
/

ch11dren, 3. and 4 years old, and m1nor1ty group youngsters ... benefitting

1
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- from programs to increase publisly-supported early education programs (20a)

Whatever the data source, one th1ng 1s c1ear not all eligible ch11dreq

A

have access to in-school e%r1y education programs, but better than 95% of

American households have television sets. (15)..The audience is there,. probah]y

‘..
)

positianed before theﬂset

A former FCC Comm1551oner has widely exhorted American viewers to
L}

_"talk back to their te1eQ{s1§n sefs,"* yet.open c1rcu1t television is

-

generally regarded as a puL11c and passive medium. The relianceeof CTW

on a pub11c med1um for d1str1but1on of its product meant that it was ne1theri

possible nor des1rab1e to restrict v1ewersh1p, and there was no way of

discouraging the betfer prepared -child from watching. Extensive efforts ’T

wewe made to make sure the subset'target\audience was'viewing (see'Sectipn
. V1)~ Despite these attempts, CTW has been criticisedeor_perpetuating the

cognitiVe_preparatory‘differentia1 amongtpre-schooTers by using a public

distribution medium that failed to"distinguish among those receiving the

. product o : . .

Although CTw is carefully structured to allow for and encpurage feedback
~ betweeo the two profess1ona1 camps 1nc1ud d‘W1th1n it, W1th some allowance for =
aud1enca input . . both Features are new tW1sts that are, somewhat out of keep1ng
w1th the pass1v1ty’supposed1y built into over- the-a1r broadcast1ng Theoret1c-
al]y, broadcast1ng funct1ons as does a democracygbecause the pﬁb11c determ1nes

the survival of programs by e1ther.watch1ng in suff1c1ent numbers or failing

to view. Undoubtedly, ratings are one, c]ear indication of sentiment and = - R

-

-

a form of feedback. Viewers may write td performers, producers, ‘: ' j‘.:‘

or networks, whether this is systemmat1c or sc1ent1f1c samp11ng, °§hﬁf it
prov1des any substantive 1nput, rema1ns open to debate. It is perhaps

safe to say that direct viewer impact on product1on dec1s1ons remains ' v

N

' o *Nicholas Johnson How to Talk Back to Your Te]evis1on Set. Boston:
r'IERJ!:‘ Little Brown and Co. { 1970r _ . / A

/- i‘
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elusive. CTw’fie1d coordinators and‘re1ations with lotal sfations are
éenhaps the c1gsest approximations ‘to parental feedback given the structure
of the distribution system in general. fdfmative research acfivities, or
those engaged in to test material on an audienc; pribr to general viewing,

are he1d'5y Davidson to be an imﬁortant audience feedback mechanism. (23)

. »
v . B

' ~
“
.
* v
» N L4 - - N L
. -
. . N
N .
3
. ;M‘ .
!
- »
24 .
- RS
S
'
- .
.
4
. .
>
+ -
£
- ) 0y
R R o ’ “
}
<
Fy ‘
) T ’ \
43 :
. .
d Y
. .
- L]
. ’} 'Y
) ' \ {




o . N

IX. IMPACT OF THE INNOVATION: CONSEQUENCES AND EVALUATION

EVALUATION: MEASURES OF VIEWERSHIP AND COGNITIVE GAINS

4

—

"Sesame Street's" effectlveness could be measured in ‘two ways:
1) by des1gn1ng an 1nstrument to test for cognitive gains by the viewers,
and 2) by us1ng measurement techn1ques to gauge audxence size and target
audience tune-in. Both approaches requ1red $ome~ref1nement s1nce'a , | "‘
project_bf this nature with th1s target aud1ence had not/been tr1ed

previous]y The first nmeasure was designed by the Educ7t1onaT Testing

L. of educattonal test1ng in the Un1ted States ETS personnel worked with

Serv1ce (ETS) of Prynceton, New Jersey, the recogn1zedJ1eader in the f1e1d

the CTw organization a1most from 1ts Tﬁcept1on S0 that each party would
“have a clear understanding of what the other was trying to accomp11sh
th1s fac111tated curr1cu1ar p]ann1ng and the construction of reTevant
measurement dev1ces. The second measure was carried out by a number'bf
agencies. «The market1ng researeh firm of A. C Nielsen produces the
audience measurements, rat1ngs that are the standard for Amerrqun broad-
casting. ARB rat1ngs are a]so emp]oyed However, because of the 1ower
socio- econom1c strata of "Sesame Street's" subset target audience, there
was concern among CTW planners that the\ﬂie]sen ratings would not be '
\appropriate1y weighted to accurately reflect the show's penetrat?on of

_ these viewing groups. The 1egacy during the late 1960's of miniscule’
'audjences‘attractedfby non-commerciaT:broadcasting was also felt to mandatev

specia]]y"cdmmiss%oned studies and to free CTW executfves from the burden
of playing the "rating game," although audience size remains & cost determinant

whether ‘the program is. distributed commercially or non-commercia]ﬁxa* The
u1t1mate success of the show produced a change in th1nk1ng, and Nielsen numbers

~arg now used by CTw as a determ1nant of v1ewersh1p

*That is because the cost-per- v1nwer will decrease as audience $ize increases;
thus a total cost figure can more eas11y be justified when prorated over a

Targer audience. & p

L )
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THE ETS STUDIES

<:fpr%or to broadcast followed by pbst—testing after the'entire season.
p

\

Essent1a11y, the ETS study conducted after

v ¢
e first broadcast year
of "Sgsame Street" set out to determ1ne/lf/th//show did what it was des1gned o W

to do. This amounted to concentration On cognitive progress in some - 1

v : '
instructional areas, with little attention if any, paid to affective or

emot1ona1 growth of the v1ewerst - Admittedly, the 1atter qualities are
the more difficult, if not impossible, to measure. Lesser (15) notes that .
ETS personnel did attempt to determine what, if any, unintended effects

might have resulted from “Sesame Street"; an exampLe wou1d'be a positive

attitude towards learning. Structure of the study was for pre-testing

opulation samples included children in the 3 to 5 age range living in
urban, suburban, and rural commun1t1es represent1ng 1ower andlqlddle

socio-economic groups and caucasian and minority (both racial and 1anguage o &
group) youngsters The or1g1na1 des1gn ca]]éd for d1y1s1on of the -samplé.
into exper1menta1, e. g., v1ew1ng, ¥ and contro] e.g., hon- v1ew1ng, groups.
~Testing was administered by specta]]y—tra1ned ETS personne] recru1ted from : B
. the d1fferent population e]ements within the samp1e, "this approach was . o
retrospectively considered very va]uab]e when dealing wrth urban m1nor1ty N
commun1t1es (15) - ’ / . --m_”;;uﬂ**“;

q1nd1ngs of a more genera] nature were that regular v1ewers ga1ned° \

more than 1rregu1ar v1ewers, 1rrespect1ve of pre- -test scores, soc1o- : \-~‘

econom1c status,. group membersh1p, or res1dence Shou]d the ch11d S

mother‘have habitually viewed with him and spoken w1th him about the pro—

gram after it went off the air, 1earn1ng was helped. ﬁearn1ng would take

p]ace whether the ch11d v1ewed at home or in an organlzat1ona1 sett1ng, v

ne1ther env1ronment was substant1a11y more benef1c1a1 Spec1f1ca11y,
. w t \. .

cogn1t1Ve areas g1ven more emphasus on the program w?re bhose in which 1
. ’ ,\ ) L )
Sd

. ¢
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viewers registered the greatest gains. Interestingly, progress in 1anguage

v
(e.qg., letter) sk1lls was faster than with number skills of corresponding
© complexity. Resu]ts of the 1970 ETS study, (2a) and thOSE done in subsequent

years, "have been pub11c1y d1ssem1nated. Subsequent ETS stud1es ‘have shown/

that v1ewers are able to reta1n the1r know]edge, bu11d upon it ... as
ref]ected by the updfted te]ev1sed curricul and do not "turn off" with N

formal educational programs .:. either when enterTng k1ndergarten or Head

. »
Start programs

.
) <

v
o A]though the f1nd1ngs as re]ated here are highly capsulized, data
fr0mga11 ETS studies would seem to 1nd1cate that "Sesame Street" accom- N
p11sﬁ%d most of what 1t set out to do. | Polsky (18) attributes this, in part,
to the "conservat1ve" nature of the show; goals were cons1stent1y honed

to manageable ‘proportions representing rea11st1c estimates of what could ’

be hoped to be accomplished. CTW p]anners have related’ that there were

some surprises. Ch11dren younger than 3 became av1d viewers and learners,
not to mention the general au;:ence appeal the program turned out to have

- In the ensu1ng years, “Sesame“Street" fore1gn language ve\31on§ have
heen produced’ Tn Mexico, Bra711, and Germany Fo]]ow-up stud1es of fore1gn
audiences have corroborated the general findings of ETS regarding cogn1tave
impact.+ Specifically, Israe11 researcher Gavriel Sa]omon found that ch11dren
W T

from Tower socid- econom1c groups could learn "abstract™ sE111s from the f
J

media (e 9.5 the ab111ty d1sp1ayed by Israeli ch11dren to pick out the
crucial e1ements in a s1tuat1on to enable problem solving), espec1a11y ,ar"”’ﬂ‘*w~n7
Jwhen their mothers watched with them. (15) ;
Hosannas werg sprink1ed with briqhbats."Lesser details those university-
based researchers who faultedﬁthe production for perpetuattng the cognitive'
gap between "advantaged" and "d1sadvantaged" v1ewers Lesser, himself

intimagsiésconnected with the Children's Te]ev1s1on workshop, counters by .

%
¥
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. . . ’ . .
c1a1ming»that such stud1es beg1n with the assumpt1on that nursery\ZHUCa-
t1on for “d1sadvantaged" viewer must have a compensatory, or def1c1t reduc1ng,

. basis; th1s, he stoutly ma1nta1ns, is contrary to the initial and work1ng

prem1se of CTN (15) Other ¢ritiques have come frem those who question the :

' efficacy of an $8 million budget to.tea¢h young ch11dren to rec1te the

a]phabet "(16) Undoubted]y, proponents would rep]y that the/program aimed
somewhat higher. Attent1on was\gTVen\to 53S1c skills_ cons1dered requ1s1te‘
for more demanding intel ectua] tasks, e.g., re]at1ona1 and causa] concepts.
Analys1s of f1rsteyear program cbntent wou]d séem’to ind1cate that most
stress was placed on\teagh1ng mpre e]ementa] abilities. x _

Fa]l 1974, marked the beg?%nlng of "Sesamé Street‘ " s1xth season.

Cgrr1cu1um has been amended to build on the viewer and summat1ve data

that has been assembled since ‘the show first a1red Debate over the

| .relative mprfts and demerits of the pregram continues ... sometimes hgtly*\\_'

other t1mes desu]tor11y To date, the backers, the p]anners,*the public,

and the vtewers seem basically happy with the 1nnovat1on
v L. N

AUDIENCE MEAsUREMENT STUDIES ‘ , o —_

A

~. . .\ .7

A]] aud1ence\measurement studies agreed that "Sesame Street" initiall
pu]]ed a s1zeab1e audlence, furthermore, the program was draW1ng well w1th%;\
its target aud1ence Samp11ngs conducted during the Course of the 1969-'70
brOadcast season 1nd1cated that audience size increased as the year progressed

Th1s has been a trend dur1ng ensu1ng~seasons, the number of stations carry1ng

v 37

.the program, total nqmber of v;”*éﬁg, and v1ewersambng the target aud1ence

have~a11 continued to increase.

-

@

- entrance?). (15)

. . ) ~ e
*This is by no means the comp]ete gamut of cr1t1c1sms leveleddt the show;
the range is from the philosophical (abridgement:of children's rights by

adults determining curriculum) to the utilitarian %py prepare for schoo],,

. -
. - . )
- ' 4 i ’ .
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"Sesame Street" p]anners may perhaps retrospect1ve1y be considered

~

,conservat1ve in their pre- broadcast guesstimates of’ aud1ence size. Lesser
redates that in 1969 CTW assumed that its re]1ance on the non-commercial

.‘g system would maximally enable it to reach 60% of Amerlcan househo]ds. ThTS

\ -

assumptlon was based on the UHF frequency of many public StatTQHS and on

)
M (RN

* the relatively limited geographic distribution of non-commercial stations ...

being comparatively scarce in rural areas and small towns. Keeping U
in mind'thé CTW total audience assumptjon of 12 mi]lion'pre-thoolers,

it was further assumed that with the constr1cted nature of the

non- commerc1a1 d1str1butnon system thg max1mﬂm potent1a1 aud1ence wou]d
be 8 m11110n o { ‘ ' L ¢

Two weeks after " esame'Stneet's" debut, the routine Nielsen survey

indicafed an audience of 1,580,000 households. To trans]ate this f1gufe

*

inty the number of v1eWers, 1t was pred1cated that 90% of the households
1nc1uded ch11dren of pre-schoo] age, and that there ‘would be a 25% chance a :

//' of more than one youngster v1ew1ng per set. Therefore,'this was taken.to
_ »
.. mean that "Sesame Street" "had attracted between 3.5 to 4 mlllwon V1ewers

“As the season progressed; tuned-in househo]ds were to climb to(sllghtly
L. ) : N . P
better than 3 million. It was felt that 50% of inner-city youngsters in '

day care, centers or other nurSery sett1ngs werelalso watch1ng (15)

Spec1a1 aud1ence surVeys con51gned %Q the research f1rm &f Danlel Yanke]ov1ch
and Assoclates were 1ntended to measure subset audience s1ze, spec1f1ca11y core
city youngsters. Samp11ng the %1t1es of New York Washington D.C., Ph11ade1ph1ag
and Chicago, representlng vary1ng dosages E:\pre—broadcast promotlon and a

. m1x of .UHF/{@IF out]ets, Yanke]oV1ch reported a range from 50 to 91% of

\bthose 1nterv1ewed as be129 reguldr viewers. Tota] penetration percentages

KN

were not as high; here the ‘range was fr0m 32 to 88% of fam111es po1t; *

hav1ng wat&hed “fesame Street" (1nc1ud1ng oécaSIOnal v1ewers) Subs quent'"
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Yanke]ov1ch suru¢¥p cited by Lesser revead cont1nued high penetration rates
(15)
-in these co city.areas (exc]ud1ng Ph11ade1ph1a)
K/\
CONSEQUENCES . , T o e .

)
-

@

In add1t1on to the measurement devices used to determ1ne and evaluate
v1ewersh1p and 1earn1ng gains, other ... more indirect ... tonsequences
"have been attributed to the. "Sesame Street" innovation. Most have beem
alluded to prev1ous1y, but bear e]aborat1on at this point Sp1n-offs 1uc1ude
" the new stature accorded non- commerc1a1 broadcast1ng by the ‘general public,
the quest to rep11cate the 1nnovat1ons of "Sesame Strept‘h»the relative
ease of p1ac1ng CTW's next presentat1on on the interconnection dur1ng

school hours, and changes in ch11dren s programm1no d1str1buted by the

- l\

qommerc1a1 networks. These consequences are less suscept1b1e to the

measurement techniques used.to gauge aud1ence levels and ‘cognition ga1ns,

r W .

yet they are real and thus deserve mention.

1

The first tuo consequences cited may be summarized by referring to the

- upsurge of 1nterest in public. te]ev1s1on “%Fsame Street" alone was not

totally responS:b]e Programm1ng imported from the BBC dur1ng the 1969-70

. broadcast year, the we]],rece1ved ser1a11zatlon of "The Forsythe Saga3"

‘he1ped to win noteworthy dgudiencgs for the non commerc1a1 system Other

factors impinged; the Pub11c Broadcast1ng Act of 1967 and the,ancreas1ng

.w1111ngness of Amer1cans to look for a]ternat1ves that was manifest in

¢

* many d1verse ways, a]soia1ayed a part Yet the sugcess of "Sesame Street"

re]nforced the notion of us1qg te]ev1s1on for educat1¥g purposes, a point

‘not to be over]ooked when try1ng to merge the often-d1verse interests of

funders, stataon managers, educators, and gepera] pub11c Add1t1ona11y,

"Sesame Street" cou]d be ana]ysed and’ broken dowg,wnto component paris,
’ )

i

g1V1ng hope that contr1but1ng elements wpuld SuCCumb to transferab111ty

and the programm1ng process cou1d be replicated for other aud1ences 3T~he
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attempt'at a preject. e scope of Proaect STRIVE of ALPS (see Section VII),
a]though abo}tive, ha?bnot been abandoned. In 1974, the Adv1sory Comm1ttee
of Nationai Organizatioas (ACNO) of the Corporat1on of”Pub]1c Broadcasting

undertook a study to he]a determ%ne the Corporation's future role in _

education. ACNC task-forces'cqncentrated on four areas; formal post-

I3 . [l

secondary education, early childhood education, elementary-secondary
education and adult education. Their report was issued in 1975. (24)
In 1974-1975, a bf]l was pendiﬁb before Congress to provide long-term
(5 year) %unding for public broadcasting at 1ever appreciably higher '
than in the past.- ATthbugh this would seem to indicate that prospects
}or future funding of educational te]evisjoh are good,s the extent to
which the evera]l financial climate For new inhovative pub]ie sector
activity yif] remaia favorable thrdaghout the ]976's remains te be
seen. Furfhermere, the question of sustaining on a 1ong-term'5asis

something that Was heav11y supported during its exper1menta] stage,

"~ such as "Sesame Street" must be addressed. ‘Right now, Sesame Street
) ranks high on the ]1st of public television shows chosen for suppqrt

\ by the newest mechan1sm for public te]ev1s1on\program se]ect1on, the

s O : \J
Station Program Cooperat1ye R

¢ -

CTN s fo]]ow-up presentat1on "The E]ectr1c Company" f1rst aired in

,*Ihe fal] of 1971 over theypub11c broadgasting 1nterconnect1on during

. schoo1 hours W1th rep]ays scheduTed for out-of—schoo] hours * By this time

the protdcers had estab]ished a susgessfu] track record and clearances

.must not have Eeen too difficult to atta1n Once aga?n 1oca] educators

were being asked to re11nqu1sh time for curr1cu]um over wh1ch they had no

. -~

*See Footnote on‘page 33, .' .
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control. ETS was called in to mount an eva]uation after- the first year

‘of broadcasting. and reported that "The Electric’.Company" possessed,
(2¢) "

- 1nstructional properties for slow and beginning readers.

RGN |

The symb1ot1c relationship between "Sesame Street" and pub]ic broad-
casting has prev1ous]y been detailed (see Section VII). The re1ationsh1p
between "Sesame Street" and commercial broadcasting has yet to be exp]ored
HThe educative properties of "Sesame Street" were pub11c1y lauded in sharp
contrast to the mindless children's programmiag ajred by/}he commercial

#
networks. .ﬁy the turn of the decade, grassroots interest groups such as

Action for Children's Television (ACT) were gaining expos

" views of child exploitation by the commercial networks Both factors
produced some changes within the commercial estab11shment Vice presidencies
" in charge of ch11dren s programming were created at the networks for the

. [ purpose of upgrading-the product New programs began to appear interm1ng1§d

among the cartoon fare and ser1es repeats scattered throughout the weekend
mornings and, after-school hours. Designed to be expansionary rather than
: pedant1c, the new shows were targeted for specific age groups and did not
| ‘exh1b1t signs of constricted production budgets. Also, m1nutes of infors o
mative programming began'to appear in place of some commercials.
1!1 Skept1cs have cons1dered the-changes cosmetic, pointing out that
.1n a system where time is money all new programm1ng u1t1mate1y competes
. atcord1ng to the standards of ratings, prof1tab111ty, or at 1east margin-
. aldty. Substant1ve changes, 'such as a reduct1on or outr1ght abandonment of -
commercial messages. cannot be expected in such an atmosphere The debate

_continues, h1gh11ghted by occas1ona1 hear1ngs before the FCC.* Advertis1ng

on-chjldren's programs tends to be: concentrated in a few compan1es, . -

- - - —a——

. *In the fall of 1974 the FCC issued guidelines for brqadcasters regarding

o children's programming., Chief among them is the reduction in allowable time
for“commercials. The guidetines have psovoked dissatisfied responses,
making the controversy. far from over. (

P4 3 - i
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modi%iéagion of their ‘advertising approach is being tried, a current avenue
being pressure on the Faderal Trade Commission to investigate sﬁuridus

or misléading commercial élaimé. Woether notable change will result is
“dncertain. Howevgr, it seems safe to say that since the propitioﬁs
confluence of factors in fhe late {966'5, the "problem" of American
children's television nas been undergoing a sgeady scrutiny that shows

no signs of ébatgmenf. -

¢




" X. 'SUMMARY ANALYSIS

¢

LY

The examp]e of cognitive skilt instruCtton-?or children ageg-3 to 5
offered by the United States television program ?Sesame Street" is a
curious admixture of strategies and processes Which may be understood
within the framework of 1nnovatton in education. Emanatfhg from a central

nplanning and development center (the Ch1]dren s Television Workshop)
and partially reliant on federal po11t1ca] adm1n1strat1ve strategies
including the reallocation of funds for the recently-prioritized, early

childhood education subsector, "Sesame Stréet" was adopted on a national

«scale, and ... curiously ... circumvented the ‘usual adopters of educa-.

.

" tional "innovation, the teachers, in favor of the students themselves,

This process was possible because broadcast\over oon-commercial public
- te]evision sent the program directly into the;homes of its pre-school .
aged audience. Innovation'p]anners augﬁéﬁted these policies by involving
iodivtdua] station operators and,oarents in an effort to obtain clearances ° .
ano.taroet audience participation, respectively. By doing so, they
- - were striving for grass roots acc eptance so that the 1nnovat1on would not
be thwarted by’ the indifference of either its intended audience or ‘
potentia]'adopters (the non-commercial stations asked to carry the produet);
CTW eiechtives émpToyed the empirica]-rationa1 approach'with 1ndividua1 '
+ station operators and Tocal edicational adm1n1strators dur1ng their pre-
broadcast tour of the most popu]ous ‘broadcast markets fo assure telecast
during the des1red morning time period. By mount1ng an extensive outreach
campaign 1nto subset target audience commun1t1es a ndrmative-re- eduqatlxe\_‘/,, _

strategy_was used to en]1st the he]p of community adults in reinforcing .

the televised-material.

39
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The nucleus of th1s grand design was those 1nd1vrdua1s who conceived

L4

of and developed the innovative television program Indeed, the "Sesame

LA}

Street" experience revea]s the cruciality of_the,entrepreneurial element*

injfostering change, as exémp]ifieh by ‘the roles played by Joan R

Ganz Cooney and Lloyd Morrisett. No other yarieble had as much influence
on thefﬂeve]opment of the jnnovation;”neither government or/private
fohndation funders, the,]imitetions of the techno]og§‘or the adopters,

nor ohe users were given an opportun1ty to guide or m1sgu1de the program -
dur1ngf1ts gestat1on per1od That statement is made with appropr1ate
qualifications; there was 1nput from funders, both government and™

private, during the developmental period.,6 In fact, in th1s 1nstance, a -
considerable amount of initiative and entrepreneurship was demonstrated

by a privete foundation official who seems to have, becayse of *his strong
interest and belief tn the project, gone we11.eoove and beyond the

%

normal role of benefitent "grantor) However, those who originally .,

conceptua11zed the 1dea that vas to take form as "Sesame Street" did not

-

re11nqu1sh contrpl; rather they learned to distinguish among advice,

separating the good from the mediocre and bad, and proceded to'meld the

entirety into a workable configuration. This jnterpretation ig not without

i

proponents, noteb1y Lesser (15) and to a certain extent, Polsky. (18)

With f1nagc1a] support com1ng from a number of federa]tagen€1es '
channe]ed through one grantor of convenience, a number of pr1vate founda-
tions with the Foro Foundatton and Carengie Corporation preem1nent, and the
treation of a new organization to\implement programmatic design but existing

within. the complex infrastructure of the non-comnerciél.broadcasting system,

. the entrepreneurs took many steps to insure that the transition from idea to

product would not be diluted By the many ‘external factors which could be

s
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brought to bear upon it. However, the innovators were’ﬁndoubtedly aided

by "luck, J or the fortuitous combination of individuals and c1rcumstances.

" In this case, luck nas with Cooney and Morrisett because of the . ~
national.out]ook during tﬁe«iQGO's, and theiy success in approaching ‘
individuals in a.position to take helpful action. - ]

A good examp]e is offered by their experienee in obtaining the

financial and moral support of the federal gevernment.” It was during the

;.Jatter 1960's that the innovators approached the federa] office of

Education (OE) for funds for a television program to teach school readi~~'
.ness skills. This was a time replete with public.reaffirmation of the‘
" goals of a "Great Soéiefy“ in which social prob]ems,'inc]uding educa- ; N
tiona1 1nequ1t1es, wou]d be eliminated. Public‘decTarations had'been
backed by ]egis]ation, e.g., the Elementary and Secondary Education Act .
of. 1965. Funding to implement the stated goals of the aw was usua]]y
distributed through agencies operating on state or regional TeVels. In
approaching federal officia]s; Cooney’and Morrisett pointed:out that

3

previously unreached by nursery education could be affected. The subset tar-
get clientele was considered to be core city and rural youngsters heavily
- drawn from lower socio;economic strata, and raciai/and/;::guage minority
, ‘groups. This approach appealed to OE officials, who determined that-legal
means existed for eentra] fdnding. Acting upon this, they proceded to '
. solicit monies from various agencies  that eou]d be construed-as having
an 1nterest in this kind of program. Decisive action of this sort,
| permitting funding from a centra] source, spared the entrepreneurs the

difficulty of negotiations with 50 state departments .of education and

.myriad intermediate regional and local school districts. ' /

61
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Otherwise, the role played by governiment was indirect in nature,

'
H

essentiallyone of nurturing a climate which proved receptive to the L.
innovation. I; addition to the favorable climate regarding heip‘to‘
education, there existed ongoing federal efforts to expand and upgrade}
the non-commercia], or public, television system. In 1962, Congress had'
taken an interest in the growth of the public system by appropriating
funds for ‘the construction of new stations or for. improvement of existing
ones. New stations took to.the air expanding the nation-wide coverage

of ‘the non- commercial system By 1967 came the passage of-the Public

’

“ Broadcasting Act which made federal funds available.for part1a1 support

of the non-commercia] system while creating a new national superstructure
for it. These developments were to intersect with the formative period

of the innovation, since the existence of a public system provided the

v

necessary distribution outlets for the program Limitations of this
coverage, such as the 1ack of routine interconnection among stations for

simulcasting, were also to affect .the implementation strategies used by
the innovators. s
7 - A - -
,  Finally, entrepreneurial enterprise is' also apparent in the organi-

“zation created to  implement program design. Key individuals

" took care to shield staffers from pressures which might have ‘been exerted

~ by backers, and to create the Children's Television workshop as a private,

non-profit organization in an atmosphere of institutionalllatitude which.
would allow for future growth. When soliciting funds, the organizers
made every effort.to secure as many backers as possible so that no one
outside voice would have over-riding authority. A1though most of the
funding came from a fen sources, the top 1eve1‘of CTW officiais retained
responsibility for communications with contributors in an effort to free

»

other staffers sc they could concentrate exclusively on their professional

.Z_c, a’. " ‘
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roles considered so v1ta1 to the success of the program. Organizationally,
CTW was originated as a semi-autonomous body W1th1n the public broadcast-
ing infrastructure. Lines of authority between Workshop officials and

executives of other systeﬁ entities were carefully drawn without creating

a parent organization, Room was left for rearrangemént as future needs

might dictate. In that way it was hoped that the new organization could-

draw upon the convenience§ of established structures without being smoth-
ered by executive iayers, or constriceed if cantinued development mandated
other arrangemente. |

_What .are the lessons coﬁcerning innovation in education to be learrded

from "Sesame Street"? Essentially, that the congenial combination of

circumstances will do much towargs propelling and aiding individual initia-
tive. With a couple of'exceptions, the role played by go&ernment was
passive and consisted of creating the proper climate foe a project of this
nature to deve]op; The exceptions center within the top ranks of the
0ffice of Education, where sone crucial decisions were made and acted upon.
One’was the ability to secure funding at the federa] level and channe]

it through a central source. The second was the suggest10n to g1ve more
money than origina]]y asked for, so that the program would be competitive

incterms of production values with the entertainment shows. for children

seen on the dominant commercial networké;_in that way it was hoped that

the new show would be able to attract and hold an audience.
Although government funders were the ones who required outside
advisors, e.g., consultants'from the impacting worlds of academia and

media, there are relatively few examples of substantive'input from "outside"

during anj phase of the project. Even less can be said reggrd1ngA1nput

‘ from either the adopters or the users. Public television station managers,

KR 83
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co11ect1ve1y taken to represent a major e1ement within the adopt1ng
agency, ware not contacted unt11 the year before the program's prem1ere
Everi then contact was initiated to insure a desired place on the morn?ng
" schedule rather than to solicit production he1pé Local educationa]
administrators were reached simultaneously with local station managers;
very often the adm1n1strators were asked to relinquish time they had
contracted for to be used iﬁ‘\1n-schoo1 instruction. The users were
never formally consu]ted. The. ultimate users,'preschoo1ers, and°secon;

darily their parents and*sib1ings, were a diverse group. Research on

children's viewing hab1ts was conducted by the CTW research staff. As
b
production progressed program segments and finally entire shows were

viewed by groups of young children watching in different sett1ngs, €.qg.,

home or day care centers. Of necessity, research and pre-testing were

conducted on small groups. This procedure is considered an important

>

allowance for user input by CTW.
Thus, a programming innovation to be disseminated on a national

basis was developed within a c1ose1y-drawn circle of contributing

proféssionals. Therein lies another lesson t§ ‘be 1earned one that per-

Y

tains to the crucial entrepreneurial element. There is no reason to

— — e e

believe that given the proper circumstances any self-appointed innovator

will succeed. .Acqga1ity that distinguished these innovators from others

was their ability to keep control over their project, to keep a close~"

%4 .
reign on it, and this circumstance was complemented by their ability
h .

'remain open to the advice of others without losing direction in the pro-

" cess. In other words, the entrepreneurs learned to distinguish between
capsules of advice and to separate the good and the workable ‘from the bad

and the inappropriate. Literature on the "Sesame Street" experience is

replete with recollections of individuals hesitant to participate for
>

~

61
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fear that the merits of the project would he advised into meaning]essness;.
_The series of five seminars conducted during the summer of 1968 revéal that
from whatever motivation, outside adVice was sought w;thout the planners
succumbing to the resulting inundation. Yet when re]evant advice )yas

offered, such as the OE suggestion to upgrade production values from those
originaiiy prdposed the innovators re;ponded to the-merits of the sugges- .
tion. AnotheAimanifestation of this quality recurs in Polsky's ana]ySis,
the originatordxhoned down the obJectives.of the project to manageab]e . 'v',’v

proportions in an attempt to demonstrably succeed in even a few areas

deemed imoortant when‘assessing the worth oi the undertaking.” Labeled

' "conservative" by\ Palsky, ne might ask if thjs was not mereiy exerci§ﬁng ‘
commohusense or re'ponsib & management techniques The planners were thehf
able to say to fund rs and public alike that it was well worth taking a

chance on them.

At this point, the relevant lessons of "Sesame Street" for this

audience become abstract. . A receptive climate, the ability to make or

respond to critical decisions, and the caliber of .the entreprenémial

-

-\

" -

: factor all interface to determiné the uitimate success‘of an innovation.
Although all of these thing% were going for "Sesame Street," there were,
other factors which couid.well have mitigated against.it. The 1imitations
of the adopting agency and-the lack of consuﬂtation with adopters and

~

users cou]d all have spelled disaster. Was this—a Jueky innovation?

lThat is, of course, one .possible interpretation 'PlaCing it invanother
context one might write of the intangib]e human factor ... the hunch ver -
. or the Wi11ingness of those in a position to heip to "take & chance" on
individuals who approach them with a good idea.” Al other thingggﬁéing~t
equal, a dec1S10n to back particular entrepreneurs will partialﬂy be

- based upon a favorable assessment of the “innovators ability to get the

>
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job done: And decisions of this nature cannot be tamed into a common-

place proced

ure.

7
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‘t1on. It was from th1s IaboratOry, the Stanford- Brentwood C0mputer-

o wh1ch computer- ass1sted instruction’ was d1rected and 1nowhich it .

[ ..:.M-)u.. R - ; [ [\
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Chapfer 3 60MPUTER ASSISTED INSTRUCTION IN.

. . ! ELEMENTARY EDUCATION: IMSSS-CAI
) — by Lane Gust&fson

I. INTRODUCTION AND OVERVIEW o

This is the second case'study of a specific innovation in the education
¥

sector. It examines the development of computer-ass1sted instruction (CAI)

for use in elementary education by the Inst1tute for Mathemat1ca1 Stud1es

.o in‘the SociaT'Sciences (IMSSS) at S#anford Un1vers?ty. .o

. FoI]ow1ng this 1ntroduct1on, Section II details the history of the

o 1n1t1at1ng unit and the 1nnovat1on itself. The Institute for Mathemat1ca1

Stud1es in the Soc1a1 Sc1ences, through the 1n1t1at1ves of Patrick Suppes

" and R1chard Atk1nson, made a dee1s1on in the fall of". 1962 to deve10p and

» .

operate a complex_ 1earn1ng 1aboratory;ut111z1ng computer-based instruc--

. f\
Ass1sted Instruction Laboratory, that their cons1derabIe contr]but1ons

-»

“to the development of computer-ass1sted 1nstruction or1g1nated

§;ct1on 111 out11nes the subsectoz, or env1ronment, towards

-

sought to emerge, name]y thG;Amerlcan educataonaI scene. It is worth' o

noting thab there were s1gn1f1cant factors operatdng in educat1on in

k4 ) .

the Un1ted States at the.t1me which were favorab]e ‘to the 1ntroduct1on .7

-

of cohp ter-ass1sted 1nstruct1on. Ch1ef among these factors-weﬁe
rcr1t1c1(

RS 9f %ﬁe effect1veness of'eddcat1on to prov1de scholast1c

-excel]ence and in the eyes of some observers, to. prov1de adequate

-

-

sktTI deveJopment. ‘the fa11ure “of the*educational systém.to teach

chlgdren from "d1sadvantaged" br m1nor1ty backgrounds 1s particular]y

' x -

e - . N -_ £T . . R . “w

- noted\ e AL L

Loy PSS B} . . N .

;.g;g Computer-asswsted 1nstruct1on 1s def1ned and exp]a1ned in

Sect1on I The Inst1tute for Mathemat1ca1 Studies in the Social .
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Sciences deve]oped computer-ass1sted instructional programs des1gned to

- . offer supp]emen?ﬁry 3%111 and-pract1ce in mathematics and language arts. - -‘
~
The programmatic models used in th1§ dr111-and-pract1ce are discussed, ° N

) ~

Mott of the éffort in this investigation is focussed on mathematics

er than the 1anguage'pr;s, Materials on the mathematics activity

[

abpear to be more readily ava11able. ! . . s\,}

“Section V d1scusses factors that played important roles in

- . L4
determ1n1ng "the extent of acceptance and ut111zat1on of Stanford's

computer-assisted 1nstruct1on program.® In ske]eta] form, they includes

»

. d (1) attitudes about CAI and irad1t1ona1 1nstruct1on, and (2) fund1ng
Particular emphasis is p]aced 'on the attitudes of both initiators and
adopters toward computer-asszsted 1n§truct1on and towards trad1t1ona1

. 1nstruct1on. )

A " The part1c1oat10n and att1tudes of the adopters (school systems)~

are exam1ned in Sect1on VI After def1n1ng the adopters this section

. exp’ores the part1cu1ar situation encounteréd by the Eastern Kentucky l

-

1967 Econom1c and

) the 1argest consijderation.

* Section VII para]]e]s Section Vi, except™shat it defines and '
expTores the usgrs of computer -assisted 1nstruct1on el ntary scho

students. 1In order to adéquate1y'deaﬂ with the users,‘cons1de- ta&g’aa -

. - is given to compensatory educatipn, and its ro]e in contemporary \\\\

“ N educat1on, From this background ‘the section dxscusses the particular
usefu]ness of CAI for disadvantaged ch11dren. Another focus in Section
VIL is on the reactions of users to computer-ass1sted 1nstruct1on,

N part1cular1y'the Eastern Kentucky children. R \;\_,f:?

- . . ¢ " ) o . oL
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gection VIII evaluates the innovation and makes recomnendations
for further studies aimed at nfaximizing computer-ass1sted instruction 3
e q.potentia in education. The impact of thé inndvation-is eyaiuated'in
terms of the. educationai system in generai and in terms of students
« 1in particuiar. In addition,. c0nsideration is given to the extent of
utilization andéacceptance of CAI. g )
‘ Section IX, the concluding chapter, summarizes the findings of
this study in(order to provide a c?ncise foundation for developing
polisy formats usefui in the evaiuation of other innovations. This
investigatian was heavily dependent on tne prolific studies writte
.through the Insti te for Mathematical Studies in the Social Sciences
at Stanford:Univensity and -upon a personal interview in November, 1974

with Dr. Patrick Suppes, director of the.Institute. Information

available from other sources is genarally®fragmentary and incomplete. -
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. II. THE HISTORY OF THE TNITIATING UNIT AND THE :
' INNOVATION , . :
S - )
. - - . . . i .<
- Introduction -

“Education in the United States has deve]oped in several stages.
Alvin Toffler, in his book Future Shock, has described current o

~ .educational conditions <in the»fo]]owing way~ ‘ |
Today children who enter schod'l qu1ck1y find themselves
part of a standard ahd basically unvarying organ1zat1ona1
structure: a teacher-led class. One adult and a certa1n
number of subordinate young people, usua]]y seated in fixed
rows facing front, is the standardized ‘basic unit of the °
. industrial-era school. As they move, grade by grade, to the
, v 21gher levels, they remfain in this same fixed organ1zat1ona1 . 0
e rame

A recent 1nnovat1on in e]eme%?ary education, which began 1n

) the early- 1960’3, offers an bpportunity, in the eyes of, some peop1e3 -
to create an educat1ona1 rena1ssance by us1ﬂg computers to’ 1ndiv1dua112e L

",
1nstruct1on for-students. 2 As reported in Jam1son Suppes and Wells, 1

\\\\\\\\\\*\\1... this technology provides the richest a;i most highly 1nd1v1dua11zed

iﬁteragtjon between student and curr1cu1um of any of the methods_of

instruction éeve'loped."3

L]

The Institute for Mathe t1ca1 Studies® = - . - .
in the Soc1a1‘5c1enceé ’ /




contrTBVtor to the deve]opment and use of. computer-ass1sted 1nstruction
in educat1on. Patrick Suppes, current]y director of the Institute, is
in large measure responsib]e for gu1ding the Institute's development
of CAI and estab]ishing CAI as a factor in American education,

Dr. Suppes: whose Ph.D.‘i§ in n:iIOSOphy, came to Stanford
University in 1950 to do research at the Applied Mathematics and
Statistics Laboratory, a research institute the; began at Stanford in .
the 1940's. 'Curriculum research on e[ementary_education began nithin
’ that framework in 1956.- The Inst{tute, as it now exists, began in
‘ i9§9 as a,snin-off fromé;he_Laboratory, with a brqed orientatiqn
towards research on maéhematica1 péycho]ogy; mathematical economics,
and quantitatively oriented work in education.4 |

) Educational research at ‘the Institute was initially funded hy
the Carneg1e Corporat1on of New York and later by the National Science
Foundat1on and U.S. Office of Educat1on. A]though the Carneg1e
Corporation eontributed one million do]1ars towards tne Inetitute'g
research, 952 of the subsequent funding (approtjmateiy fifteen million

s

do]]ars) has been obtained from the Federa] government, presumab]y

14

over a period beginning approximately in li/y and continuing througﬁ

" the early 19f0's.* .

- e ien e el e e —ma s .-

Computer-Ass1sted Instruct1on

. According to_ Suppes, the real thrust towards invest1gat1on of

Dr Suppes‘

A

and Dr. Richard Atkinson, a pSycholog1st Nith part1cu]ar interest in

computer—assisted 1nstruct1on came in the fa]] of 1962, when

- reading development, proposed a_laboratory for the study of complex

A

*This and'subsequent information about the development of IMSSS-CAI is
~ taken from statements by- Patr1ck Suppes 1n a persona] interview,
November, 1974.

~
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learning.* In an effortﬁto aehieve comolete control'of the presentation
materia], Suppes and Atk;nSQn proppsed a computer-based laboratory. In
their estjmation; computers offered an opportunity for interaction that
could not be achieved via any other medium, particu]ag}y in skill areas,

such as reading and mathematica] functions, which are the prfnary areas

‘of emphasis in elementary education.

< ~ Commercial electronic digital computers had/been introduced in _
the United States in 1951, and therefore, by the time the Institdte
'began its involvement in this project, computers were in their second
generation of commercia] usage. A‘s;gnificant factor in the ‘
Institute's development of CAI was that at‘the same time they hegan
developing the conplex 1earning 1aboratory, eomputer time-sharing

had been perfected. For a more detailﬁd descript{on of the‘development

of gomputers,' including a definition of time-:sharing';‘ seeSection 1V,

One of'the co-deveiopers of .time-sharing, Dr. John McCarthy,

" was a]so do1ng research at Stanford Un:vers1ty, and the Institute was

ab]e to share the f1rst computer they used, a PDP-1, “withe him. At

that time very few t1me-shar1ng systems existed in the world and the

PDP-1 represented one of the most adranced in this country. This

. access to'the best computer. techno]ggy avaidab]e was a definite

asset to the research undertaken by Suppes and Atkinson. As Dr., Supp%s

himself puts ity ",., we were right on the edges of the computer

¢ this laboratory was intended to study materials of more

'complex1 than those previously examined in traditional psycho]og1ca1
-“1nvest at1ons of 1earn1ng .

-

:
v, !

a
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I technology, and by and 1argelthat's been true; we've pushed throughout' ’

~ our work to the edges always of computer technology resources."

° _ - ) ¥ i '

CAi Goes to School

Al

{ R ’ By December, 1963, fhe laboratory for complex learning
} investigations at the Instituge,haa begun operatﬁéns, and through June
of 1964 demonstratibns of CAI Qere held at Stanford involving a total
“of appro»imgte1y thirty-seven chi}dren in kindergérten, fifth and sixth
grades. The staff at the ;nstifute used the summer of 1964 to
continue development of CAI programs, particularly for the first*gradé
. . and fourth grgde in mathematics and qathematica1 1ogic: Also in the
- summer of 1964, the Office of Educdation granted a contract tp the
Institute to eétab1%sh a computer-based laboratory in a public
t " elementary school to investigate CAI over an extended period of time..
E The school chos?n for this laboratory was the Brentwood E1eméhtaﬁy
E . School in.Eést’?é1o Alto, California. -Nhi1g the Institute utilized
i data4from the computer-assisted'instruction programs %or inyestigations .
o% complex learning, CAI iﬁ itself became an area of inyestigation )
<§ .and research. \ _

Bj the following SeptemBer; pfe1imfhary CAI p;ograms were..
ready fdr.testing and by-the end of the school year they had been
revised and retested on eighty-sevenichi1dren, twenty-eight of whom
were ext?eme1y bright. It was during this period that the first ‘

3 ’ remo%e coﬁtr61 (teletype) operationg begaﬁ; In the school year'1965-66,
. ,‘ S tH}ee tocal schools tested the Stanford CAL drill and practice '

$
programs with approximately 225 students.

o
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Lt'was‘in September of 1966 that the Stanford-Brentwood
Computer-Assisted Instruction Léboratory,,houeedcin a special facility
at the Brentwood'E1ementary School. and supeorted by the previously
mentioned 1964 Office of Education gran;, opened, serving one Hundred

chi]dren.5 In their report on this phase of the project, Computer-

Assisted Instruc%ion: Stanford's 1965-66 Arithmetic Program, Suppes
. et al state that "the important difference between this proéect and
p}evious work at Stanford and elsewhere is that the terminals were
taken to an ordinary e1ementary'schoo1, with the goal of having
computer-based terminals operational on a daily basis throughout the
school year."6 |
The scheo] years 1966-67 and ]967768 were marked by considerab]e
exeansion of activity by the Institute. More than 1500 elementary
school students in California were having regular interactions with
computer-aSSISted instruction by June of 1967, and in September of -
. the sawe year, proaects were running in California, M1ss1ss1pp1 s
(primarily McComb), Towa, and Kentucky, connected to the central
computér at the Institute by'te1ephone lines (1ong1ines), and.serving
4,736 students. In ]968-69, the number of students increased to
6,352, but there was a marked decrease the following year, 1969-70,

to 3,217 students. Tabie I summarizes the number and, in some cases,

location of these students.
' !

Computer Curriculum Corporation

In 1967, a priVate company known as Computer Curriculum

Corporat1on was formed as.@ spin-off from the Inst1tute of Mathematical

Stud1es in the 506551 Sciences with Patrick Suppes as its president.

-

7\‘;
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-Table I CF

_Numbers- of Students Utl]lzlﬁg Stanford Programs
in Computer -Assisted Instruction

: "School Years A -
Program 66-67 67-68 68-69 69-70
Drill-and-practice mathematics L |
grades 1-8 (block structure) ) - :
California - 1,600 1,01 2,475° 122 -
Towa . - 640 - - |
Kentucky B .- 1,632 1,060 -
Mississippi : - 640 2,113 - ‘
Ohio - ~ - S [ '
. Washington - - , 92 139 :
college level ‘ C '
Tennessee (algebra) ' - - 206 - 183 1
Tutorial primary-grade mathematics 53 .73 - -
‘ Tutorial reading, grade 1 : 50 88 = -
Drill-and-practice in initial read1ng '
. 'grades 1-3, remedla] 4-6
California e - - 442 642
Language arts y e - ) %0
Drill-and-practice mathematics ‘
grades 1-6 (strands structure) _ _°‘
California ] - - - - o 1mn3
Ohio ' - 5 IR
Washington, D.C. ‘ -N\ - - © 39
__Tutorial computer programming - - ns 177
Tutorial logjc and algebra, grades 4-8 * 76 195. 49 459
Tutorial problem-solving, grades 5,6 - - 27 20 18
First and second-year Russian " 10 30 52 7/
s o - —_
o -
N




' National Science Foundat1on had been towards deve]opmenta] endeavors 11ke

1966 . v . 1967 1968 1969 . 1970 1971 -

N

~

Land

CCC produces software (educational programs) and leases them, along

with some hardware (small, self-contained computer systems), to indivi-

"dual school.systems on a decentra]ized basis.t Whereas the InStitute v

- is research.oriented, CCC is bastca]]y entreprenehrial in nature, ) :
organieed«to deliver gpgrating éervices. In Dr. Suppes' yiew, J
entrepreneurial deve]opment "is a sort of final level offtechno]ogicai |

L (/
innovation. "§ : : , ; ; .

"

Dur1ng the initial years of existence of CCC, and espec1a]1y
during the 1970 71 schoo] year, a trend developed in funding of
computer»re]ated educat1ona1 activities. Whereas the or191naL drive'

in government fund1ng, through the U.S. Office of Educat1on and the

the Inst1tute Ss the Uu.s. fo1ce of Educat1on funding began.to dry up and,

?

on a nat1onw1de Jeyel CAI research fel] off acco;£§ngly (See Table II. )

= ‘3 * .l v -' N - B ¢ ——a
- . . Table II \‘\f, ' /)

Nnmber of Computer Projects Funded by the U,S,
0ffice of Education (by years)? ,

72 80 A 60 1 - 3
A]though,the Institute itse]f_continues'fts vesearch tn-éA};*~%tmﬂe—iengerﬁ___;ﬁ__

E - ' . . . ‘4/'/
.

"

|, .CAI utilization for deaf students. Although the Institute's funding

- - . . Rl .
‘., ~ .

*Dur1ng "the ear]y 1970's, the Institute Was active in the field of . '

for, CAI research and development for elementary education has fallen

off two CAL systems. currently receividg support from .the National ., .
cience Foundation.are PLATO-IV at the University of I1linois
%Urbana) and TICCIT developed by the MITRE Corporation. These-,
systems are arying degreés larger than the CCC system and seek
to achieve e nomies of scale in education. Current experiments

are focussed on the’ commynity college level. .

P

r?d ) i . " . v
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the years 1966- 1970. o ' o
" Although research grants have fa11en off, funding ‘of commercial
CAI‘usqge, thrOugh d1scret1onary funding in individual school systems 7
*via the'E1ementdry‘and Secondary Education Act, began to pick up.
~Acﬁording to Dr. Shppes,_Computer Curriculum Eorporation Teases a
. substantial amount qf the commercial CAI software and hardware in

operation.~ In Dr. Suppes'.wokds, “most of the Surriculum running in

Corporat1on s product w10 Since these programs run on a decentralized

basis, and are not part of a larger, research-or1ented projecty
~specific information is difficult to find. A Dr. Suppes estimates, in’

-

what hefpgnsiders to be an understated figure, the.number of students.

using CAI materials from CCC to be 25,000, Tocated in 25-30 states.

schoo1s as regular computer-assisted instruction is Computer Curriculum

operates proaects in the public schools to the extent it did during ~

o 73
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III. THE SUBSECTOR (ENVIRONMENT): THE AMERICAN
‘ EDUCATIONAL SCENE

~

©

Older Educational’Traditions

Education in the United States has undergone several transitions,

Id

Origina1]y,_American education followed traditional European'guide1ines. .

It was the concern of the socially end economically elite members of

‘H

society, with emphasis on the classical languages and exudite subjects.

Most education was geared toward producing clergyman, lawyers, and
statesmen, 1nd1v1dua1s with strong community leadership roles. By

and ]arge, ordinary c1t1zens received only a cursory educat1on in

readings anq arithmetic, if any. ~ .. _ o ’

, )
As the Industrial Revolution blossomed in the United. States,

-~

edueationa] ]eaders such as Horace Mann began to see tne need far free,

universal educatior® and the public school system developed to meet

this need. At about the same time, massive in;ﬁgration of Europeans

to Amer%ca began, and a new, far-reaching philosophy of education

took root. B : ‘

The concern of soc1a] reformers at the turn of the Twent1eth

»
Century with the Amer1can1zat1on of‘Tmngrants and the [respond1ng
—_—
. _concern of manufacturers  and bus1nessn%iXW1th cont1nued economic ’

3

product1V1ty and growth came. together in John Dewey's theories of

progress1ve education. Schoo] began to be’ regarded as a tool for

fac111tat1ng 1ife adjustments and prov1d1ng soc1a11zat1on. Progressive

| educat1on differed from the earlier, classical education in: that it
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was present oriented,\not past orie&ted “This philosophy has been the

dOminant educational theory 1n\the United States during the Twentieth
1 .

\/\ -

Century

Contemporary Criticisms . - - - -
In recent decades, however, American education has received
more and more criticism from educators, legislators, parents, and \

“students. Much of that criticism arose because many people felt that

!

the public school system:had failed to ma1nta1n intellectual excel]ence .

among students. One example of this was an apparent ﬁaiiure of the
school system to teach reading and ether basic sk11]s successfu]]y,

particularly to minority and/or poor children.

-

~ ‘
According to Charles Silberman, in Crisis in Black and White,
a book contemporary to the period during which CAI began ) emerge,
"this dissatisfaction corresponded with, but was not caused by, the

‘Soviet space achievement in 1957 when Sputaik was launched. . The

technological advance tnat Sputnik represented "added force to. criti-

cisms and changes that had.been‘underway for eome yearé before."Jz ’

Americans became 1ncrea51ngly move anterested in promoting mathematical
and 1anguage arts skills in schools in order to 1nsure scho]astic and
»sc1ent1f1c competition with the Soviet Union. .

Another corresponding social condition was the increa§ing drive
. to upgrade the p051tion of minority members of American soc1ety, marked

‘!
by a vocgi and growing civil rights. movement among b]acks and 11bera1

) 4
\~\‘~__~ﬁnites » The Civil Rights movement hadrgained impetus durlng the years

e

. T ———
© of Lyndon Johnson's Great Soc1ety programs, which made an_ effort to

extend mhe benefits of American prospenﬂty to all c1tﬂzens. In the

v
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field of education, one of ‘the largest legisiative efforts was the -,

¢E1émenfary arid Secondary Education Act of 1965 (ESEA).

EPémentary and Secondary Education . -
Act of 1965 . " o .

The ESEA outlined in 4ts seven categories, called titles, a -

broad rarige of educational needs which wgqu be met by federal fundi
The section most germane to the present discussion is Title I, whith
offers'“financial assistance to local educational agencies for the

education of children of low-income families and:eéxtension of Public

13 )

-Law 874, 81st Congress.! ~ In more specific terms,,thé‘Diviéion#of

Compensatory Education in Washington, D.C. défines an e]igib]e'chi]f/;
under Title I as: 35;* . '

“one whd\needs\special educatiénal aésistance'to.perform
at the grade Jevel for his age. The term also includes
- children with special educational needs resulting from
poverty, neg]éct, delinquency, handicaps, or cultural,
. economic, or 1ihqgistic isolation from the general community.

- ] .
The other six ESEA Titles, which occasionally prod*!b sources of

ﬁohéy useful in CAI applications in schools, are as follows:

II.. School library resources, textbooks, and other instruc-
-~ tional materials.

IIi: Supplementd?y educational centers.

_ *IV. Educational research and training.
V. Grants tb strengthen staté departments. of\éducationf

., VL Education of handicapped chinren; .
VI General provisions. . o

Charles L. Schultze, in his book The Politics and Economics of

Public .Qendjng, has a'interesting~and pertinent anélysis oft;he'ESEA.
.. According to him, the ESEA, whigﬂkopened up large, new aress of federal -

aid for education, won-support in Congress because it was essentially
A ' o '

TANSEE




] : o “x. . ) ) . - v

et . .‘\ o - &

A ‘ N \ ! “ A

v Vo v %"
non-spec1f1c enough to\have garnered support from three divergent

groups (1) those des1r1ng more federa] aid to educat10n° ;(2) parochial

K}

o

. schoo1 1nterests and (3) those interested in combat£1ng poverty 15

e . %i’ther facet oﬁ the.ESEA is that it prov1des mu1t1p1e centers~
“of contr8] for, educatzona] dec1s1on-mak1ngq The state and ]oca]

educat1ona1 agencies reta1nﬁd contro] of the T1t1e I funds, wh1ch wWere - "
\“'\

N
a]]otted on a formu]a bashs depend1ng on the number of low-income

.

cu]ar innovative educational ‘programs, and L

nt

students in & scfiool, while T1tle III funds were d1rect federal proaect
grants a11ocatéd far part

K

s under federa] contro] t shou]d be noted that in, 1957 Congress

~

passed thie Green.ﬂmendmenl, wh1ch substant1a11y 11m1ted federal contro] v

»

- of Title IT1 funds and shifted that controﬂ to state boards of” . L
H ‘”\ / , o, - : -

éducat1on .
\‘ . .
’ \l : ’ * . ,’ , . . .

.. . .
Y . : P . AT
= r

General 0rgan1zat1ona1 Stru&tures g (::~ RN s

The'organ1zat1on of schoo] syst‘hs is comp]ex,.and var1es from

-$tate to state. However,-there age same basic s1m11arit1es “in each T

Eﬁrst ofsall, requns1b1J1ty for running school systems rests : -
K4 . :

ate governments Therefore, laws concern1ng days, of yearﬂy

4 o

”‘attendance, 1ns€?utt1ona1 materla], and m;n1mum qua11f1cat1ons for, schopi

e, personnel among other requtrements, are d1ctated-by t;:/st?te..

:‘. L Above and beyond ba51c state requiremenﬁ§\ however, local R
) -

boards of educat1on usuajly have f1na1‘say in-local schoof affairs. For

. example, from the 1j .state approved textbooks,’loca] officials

- emp]oyment And while th y must prov1de at 3east the bas1c course '




requ1rements of the state, they may'add the1r own;requ1rements for
promot1on or graduation. In add1t1on, a]though some monies for '
educat1on are provided by the state much of school revenue is’ the
respons1b111ty of the:local commun1ty . ‘

A]though the state governments have respons1b111ty for ‘

governing the schools, they must also meet federal requirements in

areas involving the pro@%ﬁfion of constitutional riqhts‘such as equality

hd .

n education for minorljy or ethiiic group memhers. The federa] i

gqvernment exerts additional influence in that much of its financ1a]

support (luke ESEA grants.) are depeident on schools meet1ng federa]
stipu]ations. It is aoparent, therefore, that local autonomy is

1}

curta11ed to ‘some exten; by 1dw and financia) necess1ty

. In most-areas of educat1on but espec1a11y as related to »
‘ funding, procedurés and tasks are formally and r1g1d1y specified. -For
example, cofplex and detailed records must be keot of daily attendance,
f‘and Title I funds are. dtstributed based upon the nunher of students
\who actua]]y were present at school on a given day, and excluding any
absentee students. Local schools must eonform to the reqU1rements of
locgl boards of educat1on and state departments of é(atw_gn, wl‘h 1n
turn must confg;n‘to’spec1f1cat1ons of federa] 1eg1s]at1on in"-some :

\ . . v
.-areas.. - i '

o

«
. . ' » .
A\
D1scret1onary Fund ,”. Research
‘Grants x f

’ .

-~

A d1st3n?tlpn must be drawn here between d1rect grants to
»
/ research 1nst1tut1ons such as those. adm1n1stered by the United States
0ff1ce of Educat1on the Nat1onaT Inetitute of Education; *and the Nation-

al Science Fouhd&tvon,.and the decentra11zed, user "grant adm1n1stered




3 ) - _ mm e
under ESEA. ESEA funds are granted to individual school systems for
/ .
discretionary use in particular schools or for particular populations
of children whg meet eligibility requirements.

Ed

To individua] schools, this distinction is crucial. When a

school participates in a research project, the expenses are genera]1y ,

metaby the organ1zat1on do1ng the research and entails little or no

f1nanc1a] expend1tures on the s!hoo] s part Discrationary funds like

, involves dec1s1ons about which educat1ona] needs take pr1or1ty As

~Dr. Suppes puts it, "It's a comp]ete]y d1fferent world to take something

" out hnd say, 'we want to bring it in and try it at no cost to you,*. and

'to say, 'Okay, do you want to spend your d1sc§#t1onary do]]ars?' That' ]
Ame important trans1t1on per1od n16 .o g . e

United States Office éf Educat1on S .
and CAT : . - -

The U.S. Office of Education has demonstrated.a narked interest- . .
in CA& over the years, beginning around 1966 However,'they have'not
'supported a centra] p]an or polity of deVe]opment of CAI uses, but .
rather have supported part1cu]ar projects because of their relationship

to part1cu]ar educational prob]ems 17

Fogapxamp]e, there is some 'lLr”
fee]1ng that the CAI project . in Mctomb M1ss1ss1pp1, a joint venture '

w1th the Institute at Stanford, was of part1cu]ar interest because it

-~

offered an opportUn1ty, during a period of national out;nz;\:out

rac1a] discrimination, espec1a]]y in the South, to prov1de a

*

educat1ona1 innovation ava1]éh}e to both black and wh1te children

v hd

‘without discrimination. = o




" There is evidencg, as séen in Téb]e 11, that since 1968 there

~has beeﬁ'a reduction of U.S. Office ‘of Education support for computer-

ass}sted instructionﬁ Mo1nar and Sherman assert in their article,
"y.S. Office of Educat1on SUPPOﬂi of Computer Activities," thaf/there
is.a trend away from development of smal],,component-oriented projects
towards larger, systems- or1e?/9d'projects."]9 In light of this, the
reductﬂon "of the number of projects supported may not be so s1gn1f1caht, .

#
especially when 1arge)proaects<Y1ke PLATO IV are cons1dered however,

. it is difficult to,ma%F satisfactory conc]us1ons without 1nformat1on

regarding the amount of federal aid- to CAI projects. To this author's

~ knowledge, a comprehensiye study'of fhig kind has not been published.

¢
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4IV. THE INNOVATION: COMPUTER-ASSISTED INSTRUCTION

! -
< .

20 ’ [} )
N ' R )
In August, 1944, Professor: Howard Aiken of Harvard Univgrsity -

Computers ih Education

pgrfecteg the firs? machiye which can loosely be de%ined as a computer,
the Mark I.. By 1950, there were twelve computers operating inﬁthe
United States. In“TSGO, there wére appfoximéte]y 6,000 computéfg,'and :
by .1970, approximafély 80,000 computers were opera;ing in the United
States. _ | L /

transfonnizions, which have produced succeedingly more sophisticated

N

and less expensi¥e models. The first generation of computers was

characterized by slow operation,.high’electrical consumption, and heavy
- ) - ® . . . N
air-conditioning requirements. The technology upon.yhich operation

was based was the vacuum tube, In. the second generation,oﬁ computers,
a“ . / - * R . v . v
the ¥acuum tube was replaced by’ transistors, an improvement largely

responsible for their tremendous growth in utilization. These
computers were more reliable, smaller in size, and required reduced

)

electrical consumption and air-conditioning compared with their

»

pfedecessors.

\

|
|
1
Over the last tHirty years,_chpuper have undergoée many '
/
]

// . . .
PN c .
+
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“those operétions cyc]fca]]y, a process called interleaving. /The

in 1955 it cost about ten dollars.to.perform one million additions on

4 ’

~a computers; by 1970 that cost had been reduced to less than one cent.

Originally, computer operators utilized off-line batch

'processing (still the most prevalent mode of computer use); in which

( -
the program was presented to the computer system on tapes or punched

cards wh1ch are "batched " or combined, with the programs of other

users. Ordinarily, batch-processing could take up to several hours ' .

* for comp]etion.\ A recent, much more efficient method of utilizing*
- . . #

computer resources is time-sharing, in which the computer performs

partial operations for several users almost simu]taheous]y by doihg

~ r

. ) ]
computer is able to do this because it has a response-time of 5

milliseconds (1/200 of a second), while humans are able, at best, to

. depress a key on the teletype terminaf only once every 50 milliseconds
{1/20 of a second). The additiona]vtime that the computer has between
© key depress1ons is useddfo/respond to other users.. The-extreme / A

_ speed of the computer gives “each user the i1lusion that the computer

is devoted to ‘him exclusively."™ A
The development of time- -sharing was/a key factor in the -
/ P
app11cab111ty of computer systems to instructional purposes. CAI | &\
relies on immediate feedback to the stud®rft imits teaching ro]e, and
the slowness and: expensiveness of off-line batch processing would
render it virtually unusable in learning situations. As Levien puts -
it: . ) '"e
. The preblem of permitting multiple users to be on-line
with a computer in an efficient manner has been solved
rather well through the usk of ?pecial hardware terminals
in a time-sharing envjronment.2 . )

~ //
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Definition of CAI ' . ’

o Computer-aSSisted instruction 1s a man-machine re]ationship

uti]iaing two-way communication to foster human learning and retention.‘

4 -

In .this relationship, the human'is a student, and the machine is a

»

computerésystem. The role of the computer-system is not.to act as a

. ) . -~
tool for problem-solving or information retrieval, but rather to

t

'instruct the student. During the instruction, students are the dnly

humans. interacting, w¥th the computer-system.z2 A:

L ]

Tutor1a1 CAI : : - - 4,

During the twe]ve year period 51nce the Institute for

Mathematical Studies in the Soc1a1 Sciences began its research on

omputer-a551sted 1nstruction, it has utilized three major types of .

CAI. The first, and a relatively small portion in the -long rup, was

]

tutorial instruction. In this made of instruction, the computeq

teaches all, or most, of the subject in question. To do this, it °

: S -
provides lessons consisting of simple and direct explanations of new

concepts, fo}gowed up by‘bractice prob]ems

It was tutortal CAI that the Institute utilized when it opened
the Stanford Brentwood Computer-Assisted Instructiqp Laboratory
/1966 The Institute was totally.responsible for the mathematizt ;
- instruction of the children in the tutorial program, and it should be
noted here that they did not rely on the computer system (an IBM 1500)
to provide all of the instruction. In addition; they retain

-mathematics teacher from the Institute who provided additiona1

mathematics lessons in a sma]] group format to children- participating

23 ’

in the Stanford-Brentwood_Labjfatory-program.

o
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) 1esson, and program, and the c1ass1f1cat1on of the student response, ‘ e

has been a pr1me ob3ect1ve of the Institute's research. The data

s
3

< e 1nstruct1on (teacher adm1n1$tered), was: est1mated in the samelgtudy ,,3'

S . -83-

Bes1des teach1ng mathematics, the computer system acted as a o

J~...

.data gathering dev1ce. ‘The computer was ab*e to collect records on

more than sevénty items, JncludTng the 1dent1f1cat1on number of the

~%

student mak1ng the response, the identification numbers of the problems -

to name a few. Learn1ng to accurate]y measure student 1earn1ng and

achbevement in order to draw conc]us1ons about ‘the way ch11dren 1earn

.col1ect1ng abilities of the computer are very 1mportant 1n this 1lght

Accord1ng to Suppes and Morn1ngstar' . e

Data of superb detail and quality can .be collected. These
‘data can be analyzed in & fashion as theoret1ca11y and
exper1menta11y rigorous as is customary in highly controlled
exper1ments in.psycholdgy.. Not only can detailed conclusions
about individual parts of the curriculum f]ow1ng from, detailed .
descriptive data be made, but also models of learning that
deal with the subject matter itself can be attempted. In our . T
- judgement’ this should ultirately prove ore of the moix .
Tmportant benefﬁts of. computer-ass1sted instruction.

Perhaps the most ser1ous drawback of tutorial CAI is its cost. =
As Dr.: $uppes remarked,'“we have had a fair. experience wlth tutorial

éfforts in, elenentary schools¢mand I thjnk_xou can do quite a bit with

R T

1t, but frankly, 1t S tOo expensive. ?? e

-~

g - , ;
* e S1ngh and Morgan, in 1971 c1ted costs of‘computeruaSSTsted- PR

"1nstruction.based uppn 1970 T1terature ag be1ng in the»range of $2 60 o

"to $15 00 per student contact H’our.z6 ‘Trad1t1ona1 eﬂementary _}.,m 1;f;l;gé¢,

to cost about.$0 60 per studenf contact hoar; CAI was s1gn§fuoaht1y

N NI S N :

\nore*expens1ve 1n tﬁxs compar1son¢ and tdtorxal QAI cou]d be expected
RN ' v "" - rLoom,

‘s \ o Xy
to be more expens1ve-than.dr111'and pract1ce CRT ‘a n,',;'

3

v -
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Block Drill-and-Practice CAI

-drill-and-practice. Rather than teach1ng the con pts as tutorial
‘ CAI does, this type of CAI leaves the respons1b11tw
) t1on of new materials and concepts on the c]assroom teacher. The

\ computer system proundes supp]ementary pract1ce in-using th’fnew skills

py providing dr111s of appropnaate materials, hence the namt

‘.f_ma1ntenance of those sk1lls £mathemat1cs, read1ng, 1angUage].......Thg

‘ prob]ém of forgett1ng 1s more severe than the~problem fg;;learn1ng

" elementary grades contains from 2 500 to 4, 000 exerc1ses. Because of 9(‘

the time- consuming nature of the ord1nary penci]-and—papér*methoa'of o

. RhEC
,one hundred-?ﬁfty‘days out of a one hundred-eighty day school year, «

. 3
3,000 dr111-and-practjcewexerc1ses,_thus(equa111ng or surpass1ng the

o wr1tten by Dr. Suppes.
. ‘ 0' // v . ’r

] >

" The second type of CAI that the Institute

~f0r the presenta—"*

!

dri]]-and~practice Dr.. Suppes has stated; "probabTy the primary p

1n the schoo]s 15 to provwde for systemat1c,\regu1ar, we11 defined

27

o The foﬂ]ow1ng examp]e w111 111ustrate the computer*s“vajue in

N

drill -and- pract1ce An ord1nary mathemat1cs textbook fOr Tower Y *‘A*,

~

by «.‘Z’

problem solv1ng, and the demands of he]plng‘mangmghtadren, no teacher }
*.ﬁ-.flq-\( "‘“’5"‘ - -c _: 7, h

normally covers all the exerc1ses in 2> “¢@kibook. However, us1ng a

»ﬁ"’“’

computer terminal five to f7, een nnnuﬁES per day for an averagg bf

',»\

accord1ng zo»Supp%% and Morningstar, a student can cover approximately

ST M,»

average amount of mathematics practice available to students in o "y'

traditionally administered_instruction.zg,

g Stanford's drill-and-practice program was organized into units
of concepts ca)]ed Uéocks, arranged sequentially to correspond

approxnmate]y to the order of concepts in the textbook Sets and Numbers,
29

Each block had f1ve4}eve1s of competency, .

e . .. : T
| R ' .. . ) gi ’ « ./

4




with 1e§e1 three_béingﬂaverade, level one remedial, and level five . .

accelerated. . A11 students began new blocks at level three and were

moved up to more difficult work, down tc less difficult work, or kept
' 6n‘a'nTateau“by“the~computer;~depending«Qn.fh?iquﬁﬁter& of the

problems as reflected in the percentage of correct responses.

Pl -

Mastery of level f1ve problems was necessary for advancement
to the next block, and each block took from threé*Eo twelve days to
comp]ete if one lesson was taken each day at the computer. Teachers
were basically free to se]ect whichever block was most appropriate to
their dai]y lesson. Approximate]y three to five days were a]]otted.
to presentation of new naterial before drill-and-practice on the new

concept. began.

Strands Drill-and-Practice CAI

Later, the original block method of presentat1on shifted to
the strand technique. There were severa] d1fferences between the two,
although the bas1c€?heory of .drill-and- pract1ce presentat1on cont1nued
The strand program is based on an analysis of three major mathematics

- series and is not tied to Sets and Numbers, as the block program was. of

hqcord;ng to Dr. Suppes, all nf the .1fteen major elementary mathemat1cs
series share enormous agreement on the bas1c development of mathemat1ca1
. tOplCS, and strands mathematics is aimed at the ‘core material that

most schoo]s will be teach1ng CAI strand[programs have been used wWith .

_ /at Jeast ten d1fferent mathemat1cs sémes , .

A seébnd major difference js .that the-strands presentat1on is

-

{
'
I
l

4

not ed to the concepts be1ng taught in the classroom. Each individual

’ mathemat1cs function (add1t1on. subtraction, mu1t1plitat1on, and =

¢
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{

*
division) is separated and stored on an individual strand in‘;he -

,computer‘s memory. These strands are continuous from th

Tevel to the seventh grade level. Each student can theorefigally

continue to progress as iéﬁa as he/éhe is able- to adequately perform

|
first grade w
l
. ‘ |
- _the required work. In a grage three class,. for example, grade place-
ment on a.particu1ar mathematics strand may range from 1.5 to 4.9, 1
'accord1ng to Dr. Suppes. An additional benefit of the straﬁds |
continual placement format is that 1t has proven to be a fa1r1y |
accurate pred1ctor of student test scores and grade p1acement.
» Anot%er feature of the strands'program is that{ unlike older
~ computer-assi§ted instruction programs, it does not store a finite
number of aiready prepared prob1eme for the student. In systems where ~
that was trhe, a student who encountered difficulty with a concept
would inevitably be presented with repetitione of east work, and groups
/ ot students working on the same concept would have nearly identical
ihteract%ogé with the computer, increasing‘the probabi1ityief copying
or of memor121ng rather than learning. "

W1tﬂ strands, the problems are generated from the computer i
itself, requiring much more sophisticated 1n1t1a1 programm1ng, a1though
in the long run prbviding a more efficient program. Singh and

',» Morgan have,eprained the same operation in the fo11o&ing‘ﬁay: "ngay ‘
| the_computer is usually programmed to calculate uniﬁue responsee to
vary}ng stugent iﬁﬁuirfes ty'makiﬁg use of the algorithms stored in
its memory." >0 - e/ ‘ L .

This methdd‘virtually eliminates the -possibility, of studenis ’ (

sharing answers or of an individual student reencountering the Same

[4 . i




were in the indivifual classrooms and were tied by 1ong]1ne (telephone)
jﬁ:zii?b\a_ceﬁtral computer. Th1s presented severa] prob]ems. Long11ne .

e

- -87~ .
4

prob]em tw1ce., fact, Dr. Suppes asserts that a student never repeats

a problem, but- rather sees d1fferent prob]ems at the same 1eve1

funttion. .
!’0

Computers in_the Schools

- 1

Originally, many of the remote contrhl (te]etype) terminals”

S

hookups prqyed to be very expensaye, and often constttuted a maqor share

. of the cost of a CAI program. They were also susceptible to considerable

ma1ﬁtenance problems, often clos1ﬁg down th; computer system for peviods
of time., A more recent approach part1cu1ar}y ut111zed by Computer

CuTnccu]um Corporat1on, 1s to use small, se1f-conta1ned computer

. systems wh1ch do not reJy oneegtens1ve Tongllne facilities. Another

benefit of these sm;]] systems, accord1ng to.Dr. Suppes, is that /the
»
techno]ogyrof sma11 computer systems has 1mproved enormously and s’

Al

much cheaper than it was f1ve years ago. * R
A third prob]em w1th c1assroom-conta1ned terminals was that '

they proved d1$rupt1ve of ordinary act1v1t1es due to term1na1 noise

(typewr1ters) and the constant movement of ch1)dren around the class-

[

room, and they required spec1a11y constructed enclosures (often .
renovated cJosets) In addition, teachers were often nable to,hand]e
even minor term1na1 breakdowns, desp1te‘%he1r pre11m1nary tra1n1ng
sessions regarding CAI. The normal procedure now is to’co11ect all
the terminals in a-school into one p1ace,accommodat1ng several ch11d‘
at a time, and under the management of a paraprofess1ona1 proctor '
trained tq manage the children, assist them with difficulties, and

Yo

ur
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. handle mineg-terminal problems. Extensive terminal maintenance is

-

. generally handled-under standard maintenance contracts. -
’ £

. Technital Personnel S s R

-

Comther-assisted instructian, as it appears to the studeht)
the end. product of painstaking techn1ca] work In their\account of
the 1965-66 ar1thm\t1c program, for examp1e, Suppes et a] outline six

. ‘maJor areas of supporting personne]» These are: curriculum writers
- .and editors; computer programmers; coders; program supervisors in___
the school; e]ectron1c technicians; and ?esearch psycho]og1$ts 3

The curriculum writers and editors were occup1ed w1th the.
construction of the actual prob]ems and dr111s.,part1cu1ar1y_wnth é%e
“development of, parallel sets of drills at the same 1éVe‘r'~ Especially
in the early years, when appropr1ate computer 1anguages and software
had not been deve]oped the computer programmers were requ1red to
expend substant1a] energy on producing soph1st1eated pro%ramm1ng. The
coders assisted this eftort by actually inputiné the dri11s'into the
overa]] system. .o _ | . ./

Program supervisors, str1ct1y speak1ng, were not 1n*house
persomne],,but worked in the schools, overseeing a[] aspects of the
operation and providimﬁ.trafning and eva]pat%on sessioms for the school
staff. The electronics technicians worked with technical maintenance
both at the s¢hool and at the com;:;er 1aboratory on the Stanford |
campus. In add1t1on, research psycholooasts were Used to 1nterpret and
devZ\op the data resulting “from operat1ons in the schoo]

Figure I, which follows, s th1s author's 1nterpretat1on, in

- f]ow-chart form, of the interact16hs described in Suppes t al. 32
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Each of the technical staff is identifieg %ﬁ_refafionship to each other

and to the adopters and users, with the computéﬁ itself the center of

. the configuration.
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.V TEéHNICUES OF CHANGE: FACTORS AFFECTING THE ¥ . A _ '

KDOPTION AND USE OF THE INNOVATION L | .
. , 4 . . . \\‘ .
Introduction - . ) ‘
“ The development and utilization of any npw theory o teqhno]ogy_

is dependent on the pos1tlze’:n2§§face of many rg ]ated factors. } In the

innovation under discussion; computer-assisted i struct1o‘ as dpve]oped

at Stanford University, at least two major factork can bexidentified

that had majdr inf]uences on its adoption and usey althou def1n1tnve
‘boundaries between these factors are frequent]y b urred an over]app1ng

I .

In brief they are: > . ;?

N Att1tudes about CAI and trad1t1ona1 ing truct)o

2. Fund1ng ' :

1

-This chapter will Sttempt to defineate and nterpneﬁveach’of )
.o ..

. these factors. - o .

Yo

A}

Attitudes About CAI and Tradifféna1 Insfruction ¥

|
ion at Stanford
{

As one can expect computeg;%ss1sted 1nstruc
als with positive!attitudes about

-Un1vers1ty was deve]oped by indiv

CAl as a too] in educatlon. In the introduction to thein book,

Comdpter-Ass1sted Instruct1on at Stanford University, 1965ﬂ58 Data,

g .
R

Models, and. Evaluation of the Arithmetic Programs, $uppes and

3

‘Monningsfar state:

*

83 .
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" drill-and-practice to acfiieve the same end result could be administered

"'This assessment of CAI is not‘uithout caveats, however. In evaluating

‘were the dominant finding$ in/ research literature on CAI. .

e O
" Just as books freed students from the tyranny R - . -
_ of overly simple methods” of ‘oral recitation, so R |
computers can free students from the drudgery of _—
‘. doing exactly similar tasks unadjusted and untailored ' |
;, to their individual needs. As is the case of other -
parts of our society, our new and wondrous tec no1ogy “”w
is there for beneficial use. It is our”proble
learn how to use it well.

y . -
,

|

_ J
This pro-CAI bias on the part Of the 1n1t1at1ng unit,’ ‘the ,' A

Inst1tute for Mathematical Stud1es 1n the Social Sciences, was based, :

in part, on implied and direct criticism of traditional instructional |

methods. qIn a separate article, Suppes and Morningstar conclude that

by teachers instead of by computers, but that computers add a d1mension
of quality contro]. . ‘
, What seems evident already is that the use of
terminals to bring a-drill-and-practice program to p
_ schools can bring a kind of quality control difficult
. to achieve in large gxmbers,of schpols with large
- - numbers of teachers. i ‘
~ Jamison, Suppes, and Wells supported ‘this view in their,
report "“The Efféctiveness of Alternative Instructiona1 Med?a- A
Survey " As quoted in Section LI, they found CAI to offer the greatest

potential benefit to students of any method of instruction ex1st1ng.
. r 13 . -

the stat1st1cs on student performance in several CAI programs Jamison,
Suppes and Ne11s also conc1uded that "no statistical d1fference"
between students using CAI and those using traditional 1nstruct1on ‘
' 35
In addition to conf11 t1ng opinions about the efficacy of CAI
as an‘1nstrument of 1eann1ng, Anastasio énd J. Morgan have identified
Six factors which 1nn1b1t,adootzon and use of_CAI. Briefly stated,

x 4 . .-

they are:
“~ : . S




(1) “An inadequate system for software production ‘ B

(2) Lack of demonstrptions of CAI and efforts to
convince peoplefthat CAI is cost/effective

-

(3) An absence of ddequate theories of instryction

£

(4) The need to ¢ ange the traditional roles of
‘teachers so s to take advantage of CAI

(5) H{gh cqsté f CAI ' -

§6) A ﬁeedafor technological research and deve]opment36

, X 0f these-six féct rs, perhaps the need to change traditional

teacher roles is the mosf
\ i

CAI which ‘s §uccinct1y stated -by Patrick Suppes in "Technology in

controversial. There is an undercurrent in

Education.”

3 . Perhaps the:most important*economic problem,

i however, is to'be toughminded about how technology

! can actually substitute for labor-intensive efforts

L by teachers... The economics of education will demand

ﬁ ) that ‘technology bé used as_a substitute rather than ~ . __
¢ "a supplement to teachers.37 .~ . Q —

{ -

In the same vein,;iuppes and Morningstar state:

We would claim that the wise use of technology
and science, particularly in education, presents a
major opportunity. and challenge [to inteTTtectually

wean, children firom the necessity for .a* teacher].33

However, more recen{ publications from the Institute have
éoftened this view consiﬁerably, and witﬁ good reason. Any ihnbyation
which threatened the continuing role of claséroomlteachers as part of
ﬁelementary education would surely be met with strong resistancé. ‘The

Institute now makes a point of emphasizing its compatibility with

.{raditiona] teaching and c]assrooﬁ operation. They are carefﬂ! to ‘

promote CAI as an addition to regular 1nsfructibn which, besides not

jeopardizing the teacher's role, would actually allow the teachef more ‘k
i _ \ .

.
13
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time and opportunity to provide more tndividualized instruction
to the students. To elaborate on this theme, Suppes et. al have
said: ' = . .

r

In this area are many of the important”and useful *
things that can be done to relieve the teacher of.
routine and burdensome tasks so that the teacher may
devote time to giving more individualized attention

“to his students. 3°

v

Funding ‘ ‘ -
e - The fo]e of funding in the adoption and use of CAI has been
'gxamiqu/f; some extent in Chapter III of this report, particularly

as‘{g appTiés to decisions tﬁ%t.adopterg must make abouf the dispersal
of diébretfonary funds for Eomguter-assisted instruction if they are
to shift, from experimental pérticipétion in CAI to regular curriculum

\\ usage of CAI, It is important-enoughﬂ however, to reiterate the fact

that, in Dr. Suppes' estimation, the biggest obstacle to utilization

of CAI in an ordinary school system‘is economic. ' //~

,////n,,«af""'———Tﬁaan‘éna]ysis of “the reasons for termination of some of the,/
1 ’ . o

experimental programs that the Institute sponsored, Dr, Suppes

' , . 4

L -

~

= ' stated:

~ Almost all programs that have terminatéd have

been because of a shortage of funds; they didn't

have the funds really to continue on their own.

In most cases, we have had a very good record’ -
_educationally and the decisions [to terminate] have- -
been mainly financjdl.. The schools that Computer

Curriculum Corporationdpork .with have got [their

CAI programs] pretty well built into the Title [

budgets and. they are pretty s;ab]e. Most of them

are in place, and a lot of thém have been running
“three and four and five years.40

£3%

As.imp]ied in Dr. Suppes' reference to Title I budgets, the

. : ,‘ /
source of funding to implement computer-assisted instruction, by and
E / A

large, has been federal, particularly ESEA. "Julian P#fnce, in his

(Y]
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. .report_on the McComb{~Mississippi CAI project, which.is no longer ;
| ‘operating,'states.that o o . . o : ,
“"We have independently (and exhaustively) 1nvest1gated all
large commercial camputer configurations technically capable
of delivering CAI. Eg,can state without equivocation that we
could not afford to Operate any of the systems that we 1nvest1-
gated without federal support. 41
An 1nterest1ng and noteworthylgonsequence of this reliance on
federal funds for CAI, part1cu1ar1y due to the e11g1b111ty requ1rements
of the ESEA (see Chapter I11), is that the maJor1ty of children exposed -
' to computer-assisted instruction are from poor urban and rural envirdn-
ments, and much less frequently from middle class suburban areas. As DEJ
g Suppes puts it, "The on1y kids that really get first c]ass service or
g technology are poor k1d§, 1t s a nice thing rea11y ' These sent1ments
reflect the att1tudes of‘many peop]e who supported passage of the !
“E]ementary and SecOhdary Educat1on‘Act of 1965 because, they wished to y' v
1mprove the educat1ona]fenv1ronment for poor students - —

Po]1t1ca1 cohs1derat1ons also affect the f1nanc1a1 env1ronment —_

surround1ng CAI, and therefore constifute a factor in its adoption and use.

5

Just as there was a__#e11ng that .concern over the discriminatory racial ~
atmosphere of the South 1r|Jecent decades had a pos1t1ve effect on the s
funding of the CAI proaect in McComb, M1ss1ss1ppi (See Section 1II), \an’

be that such proJects,are somet1mes developed by agency off1c1als in = . £

efforts to. demonstrate thETF potent1a1 to-key ‘local congressman as well as

to respond to real educatlonal needs. It is 1nteresting to note that Carl

Perk1ns was (and 1s) chairman of the United States House of Representa- o
' tives Committee. on Educat1on and Labor at the time that the U.S.. 0ff1ce of’

Education decided to fund a computer -assisted instruction proaect 1n

Fastern Kentucky, wh1ch is Mr Perkin's home.
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. In ordefzfgjﬁflly“comprehend the economic constraints to

util1zat10n of computer-assisted instruction, it would bé valuab]e
é’o look briefly at the cost of CAI. One difficulty in this examination
is that ]iterature~on cost/effectiveness of CAI is difficult to locate.

e

,Another problem is that information and amralysis do not easily allow
e '
‘comparison fromgpne article to another. For these reasons, the ,

':.:? _following comments will, of necess1ty, be somewhat simpltfled More
--detajled analysis ‘is clearly indicated.

“Jamison, F]etcner, Suppes, and Atkinson, in the%r repont “Cost
and Performance of ComputernAssisted Instruction for Compensatory
Education (19F1)," estimate the per.student per yeer cost of running a
computer—sistem, similar to those utilized by the Institnte, at $75

) and perhaps as high as $125 if ovenhead costs were included. These
f1gures are based on a rural educational setting where the 1nit1a] costs
of tHe-computer system is $3,260, 000 and the annual cost of system
operat1on and maintenance is $380, 000 ~ At _this rate the est1mated
annua] cost would be $1 845 per teletype terminal, or, since each
terminal typically hand]es twenty- f1ve students per day, $75 per student
per ):ear.42 . _

‘As reported in the same article, Jamison, Suppes and Butler,

(1970), estimate the eost of CAI utilizing small component systems, such

as one in operation in San Diego, at $50 per student per year over
normal, teaching costs, assuming that there is no reduction in other
Aout1ays per student.43 The quoted figure is for urban environments and

.would be slightly higher for rureﬁ settings.

A . .
Ry N .
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Eastwood and Ba]]ard, in. an 1nvestigat1od of PUK?O IV, the
large-scale computer system being deve]oped at the UniVers1ty of
“estimate that even with opt1mum cond1t1ons, use of a PLATO

terminal would cost.$0.44 per student contact pe& hour - Addjng the

costs :ef the hardware (computer system),‘softwere (coﬁrseware), and ,
J ’ L °
comnun1cat1ons (109911nes, etc.) would 51gn1f1cant1y 1ncrease this

”
cost. Est1mat1ng traditional 1nstruct1on at $0. 27 per student contact

M

s
hour, “as Eastwqgg\ind Ba11ard do, the cost of CAI is prohibitively
h1gb Even usirng S1ngh and Morgan S est1mate of $0,.60 per student

contact hour, CAI is ‘not competitjve at th1s time under the best
conditions. ' ) §

It should bé pointed out that Jamison, F]etther, Sunpes; and
.Atkinson.compare their eosts to the cost of compensatony education:
which they set at $ZQO_-'$309 per student per year. In this light,

. ... &
CAI is competitive. 2
P
>'J ' & -
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_,./rfl'./THE' DOPTERS: _SCHOOL SYSTEMS AND THEIR

REPRESENTATIVES -~ g

Introduction ‘ '

In the co téxt of this‘report thé adopte;s of the computer=-
assisted fnstruction for elementary mathematics developed by the
Institute for Mathematical Studies in the Social Sciences may\bg
cons1dered a collection of individual schoo]s and support agencies
spanning many levels of the hierarchial, though decentralized, landscape

_of American education., For discussion purposes, this broad range of
adbpters may be placed in one of two categorigés. The first group would.
_inc]qde the ind%vidua] elementary school with its pyramid of'personne]l

' encompassing tea?hers and adminisfrafofs;, Subsumed' within this
category afeBthose elementary schools with a large "disadvantaged"
clientele, such as the rural or ur@anipoor; which makes them eligible
for ESEA moniés The sécond category includes those educational

'ent1t1es wh1ch operate on broader ]eve]s than does an individual .schoel.}

This framework would embrace. agencies erm local school boards to

A

federal agencies such as the Office of £ducat1on, Nat1ongl_lnst1tute of

Education, or National Science Foundation, with state departments of

$
educat1on nest]ed in between." Schools eligible for federa] grants are
part1cu1ar1y represented because, with the budget constra1nts in

contemporary education, the ESEA monies are powerful incentives to

.
N [y

)y - ,’\-‘
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.adopt an. innovati

to examine the ;dfpter more ¢los
; cons1der in deta1] the ut11125€?3;/:f CAI in one particular setting:

- /
{ Eastern Kentucky S R ,
" ) L g . ) B
. - . o
The -Eastern Kentucky Experience* . S ' . X fw" i
/ * |

w1thout these\ on1es most schools, even in
affluent communities, .annot afford f:ﬁputer techno]ogy It should
be noted, however, tfat in times of economic stress, innovative

educational techpo;

ogy, because it is seen as
traditionally administered’instructioh,“mayrefte b e first thing

. . » f ’ ’ ,
to go.

Table III, which lists thiFty-five schools utilizing the

Inst1tute S dr111-and-pract]ce program during the 1966-62 and

1967-68 sedeql'years,ﬁg1ves somexindication of the var1 ty of
urban and rural settings CAI funchjoned in at at time. In order - ~

the following section will

s
. ":“p’

.
An aréa offéasternkKentuc ,~desjgnated as Region 7, was' t

site of c0mputer~ésjisted fnstructionhi activity duridg the s
years 1967-68 and 1%68—69 §t11m21ng the CAI programs in mathemat1cs

developed by Stanford Unf@ers1tyis Institute for Mathemat1ca1 Stud1es P

f -7

f
in the.Soc1il:Sc1enqes. A]though Region 7, because’of 1ts unlque
o]

geographical and eéenom;;/ggkeyp, cannot be viewed as a typical CAI -~ .
u

\\

. s . . ]\ |
setting, some genera 5;/}§7swons_can be drawn from the experiences .

there. . /(;}’ *

Region 7 1yc1udes that part of Kentucky referred to as

~ \

. N
< P S

Appalachias The Reg1on is approximately 10,000 square miles in area, and

b\\: k]

can be charaeférized as rural, economically deprived and re]ativeiy

noeh
t P

*Much of the material in this section and the next based tpon studies ”
by Smith and-Pohland.46 . _ '

\abe
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;Pw“f \ _ Table III. List of Participating scfols in’ . - ’.'~‘$ )“ !
g, - -~ Drill-and-Practice Program?/ n
X ~ /'\ )

1966-67 School Year ©

O - California

‘ Grant Elementary Schoo] e
Ravenswoeod High School

Walter Hays Elementary School
Oak Knol1l School ;
Clifford School :

N A
1967-68 School Year-

>

&

California

Grant Elementary Schoo] .

Garden Oaks Junior High School )

Peter Burnett Junior High Schoo?
o  Walter Hays Elementary School X
‘ . 0ak Knoll School ©
T Clifford School _ <

. Fremont Hills Elementary School

1

——

M1ss1ss1pp1 : .
Eva, Gordon Attendance Center .

Kennedy Elementary School

. N Universal School .

s ) ‘Wes thbrook Elementary School —
TR Taggart School

o P Netterville School

Otken School g
Hughes School

Summit Elementary School
Lillie Mae Bryand Attendance Center’
Franklin Attendance Genter

'
v ]

Towa

-~ -

Job Corps Center

: Kentucky K /
: Breckinridge School e
. "E1liotville School ‘
=Y " Morehead' Grade School- °
B T Pa{n'tsville Grade School
PR * W. R. Castle Memoridl School
: P1kev111e City School
Flat Gap ‘School _
- . Louisa Elementary School
‘ Sandy Hook Elementary-School: N
. Uppér Tygart School \

Q o - ﬁ.ﬁ?l&

_ Los Altos . .

Alpha Center Lo
" McComb
» + McCombr - o

-Meadville

i ' ‘ N N
. Mé%ehead - - )

- Paintsville LT
. Wittensville * —-. '

" Lduisa
S

| I

East Palo Alto

Palo -Alto N ] N
Menlo Park: ‘
Redwood City -

Los Altos

East Palo Alto .

San Jose .

_Palo Atto -

Menlp Park =~ . .

Redwood City
Los Altos Hills

Magnolia - = -
McComb# =~
McComb

McComb_, . R
McComb. St
McComb N

McComb v
McCotb S

ngdvi]]e

\‘ " »\*\\\

Alinton

o

Elliotville . °
Morehead \\

jkeville
Flat-Gap

San Hook

011\ Hi1l: - .
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(

-

-
VTR



.. N M ) N -
. . , .
< . .
. N ' W .
v . -
N . -101-; . - :
g SN . . . -
Al N - 0
v v *
. .

v

isQIatedm The t‘.aaln\ls\QJIIy, and transpdrtat1on systems are
“generally poor, /From the ewno1nt of Sm1th and Pohland the popuIat1on

to a reIat1 er small geograph1c area." u 48 N

\In

att1tude to rgillfe}/whach with the added factor of generaI poverty, . (fg
L

dition to 1soIat1o ., they noted a generaIIy st 1e$ o .

tended to minimize act1v1ty-or1entat)on and set a tone of re 1gnat1on

and lack of concern for dead1ines or\future time con51derat1o S. \
* Educationally, Regfon 7 cons1sts of th1rty-f1ve 1ndep ndent o

school districts tied together by a pIann1 g agency known as the b |

Eastern Kentucky Educat1ona1 DeveIopment Center. An examp]e of _ K ]

EKEDC’s consoI1dat1on of the 1nd1v1dua1 school d1str1cts is the . : I

’

ex1stence in its. structure of a super1ntendents organ1zat1on for the " P

super1ntendents of Reg1on 7's many school d1str1cts. One broad funct1on ’

. of EKEDC can be 1dent1f1ed genera11y as W1denﬁng the reIat1ver

- restricted outIook of the area 1nton more reg1ona1 perspegt1ve.

.

[N o

> the CAI proaect w1th thirty teIetype term]naIs d1str1buted among them.,
' *

'Aand attempted to coordinate CAI act1v1ty for the regiop. .~ )

Spec1f1ca11y, in terms of the CAI progec EKEDC wrote the proposaI

for government fund1ng, made decisions’ about the d1spersa1 of resources,

s
< //1

EY ' \ / . ’ - . ’ -
The Economics -and P011t1cs “of CAI¢;n“Rngon 7 . / .

~ In 1967-68, as seen in Table III ten schools part1c1pated in

\

In 1968 69, the same number of term1naIs were spread out over the entire

’ L4
d1str1ct/ with no more than one terminal per school. . ,SE:\ f
. By 1969 ?0 the CAI proqect was no Ionger\hpgrabIe in Reg1on 7. o

The reasons for th1s failure to susta1n CAI Operat1on can be traced to L.

\

Y

\
|
|
|
|
|
|
|
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cost and\fund1ng, ana\to\a broad range -of L

econom1cs, both in system

\

human cons1deratlons subsymed under the head1ng~of po]1t1cs.

v

The EKEDC" f proposal for 1967 68 requested $417,000 3n~

funding fgf/the operat1on of its ex1st1ng th1rty term1nals and the

A

S port personne] at th Inst1tute at Stanﬁ . The add1t1ona1 }

pr b]em that the requested funding was not’ certa1n unt11 Tate fa]l

) /of 1967 de]ayed the ;mBTEm jon of preliminary pregarat1ons, such
t// as arrangmng for 1ong]rne§§o\nEEtrQ§§& and consequentt;TdEdayednto_‘S
tarttqf the program from ear]y mber to October 7. . . S
. A ng to Smith and Poh]and o\E\factor in the reduced _
fund1ng and nts deTay in being assured was the\anSagg\ln Congress of “i\f\

the Green Amendment to the SEA.49 Th1s 1eg1s1at1on shifted dispersal
of I1t1e 111 fuds from thekfedera] government to the State Departments

-of Educat1on. A genera] 1ea¥1ng towards an equ1ty policy"' (more

\
‘ga1despread d1strrbut1on of fhnds on the\Bart\gf\state authorities

-

RN ) .
tended, in the opinion oﬁ.Sm‘th and_Poh]and, to "reduced ajlah]e .

ds, generate competition or fuhds,‘and consume the scarce time .

~ LN 50 ‘
resources of the gdministrators ‘of the CAI project.™ ~
"The forced cutback“ir expans1onary p]ans d1d have pos1t1ve '
po11t1ea1 c0nsequences, however. Accord1n¢ to Sm}th and Poh]and ‘ s

R It strengthered ties between the individual : N 1
¥ superintendents and contributed to the autonomous . - - - \\\
. decision-making role of EKEDC. It helped to
consoldate the political-educational power of
. the organization|in determining the educational ‘
. destiny of\Eastern Kentucky. 5! ¢ "
\
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In their analysis, howevgr, Smith and Pohland do not
overlook the:negafive consequencéé of this ,cutback. Fewer stbdgnts
had'acceéé;to CAI, and those that did had fewer lessons per student,
resu}tind in a lessened imbact on gducationa1 achievement. Teachers
were forced,ﬂﬁith generdlly negative reactions, to take over
supervjsibﬁ of the terminals becau;e terminal supervisdfs could not
\Qg\hiFégjfTﬁEiéasiﬁg the teagﬁsrs' work load. And because of the®
decjs%on to spread thé terminals out over the area, the small (usually
qpe;indiyf&@&i{\Ti;:tenance capacity was severely taxed, increasing -
1

* technical di;?Tbu tes and creating a service time-lag.

- -

i

/7 - Adding to these difficulties, Region 7, in terms of available
personnel, had a general f&ck Ff trained- personnel, personnel trained
-'in the’impleméntation and upkeep of sophisticated eqdipment, and was
characterized by a pigh rate of manpower tuﬁﬁbver, including such
' . essential organizations as EKEDC and the ioéa] te]ephon§ companies, .
. . due 1n Sg;t to the lack of é?portunﬁty'in the area. One way that
l these staff brob]ems were hand1ed,was.to §eﬁd staff members out of
the rgﬁion'fék traintﬁgf’ Smith and Pohland have noted;ggbwever, thap
whi]ewthié may have\bénefibia] effects”in the long run, it certainly
contnibutéd in th short run to dysfunction of the CAI project.
_— ._ 'Ag note previéds]y, one neg§§ive effect of the financial
cutback was rﬁ uqtion of staff at the Institute. Uﬁder these
circumstances+'according to\Smith §nd Pohiand,
i ...the lessened financing placed a tremendous ’
burden upon the remaining staff in terms of research

and development'as well as maintaining viable service
on a day to day basis.52

.
!

This specifically affectéd tpe Fastern Kentucky project not
anyAby increasing tectmical difficulties, but also because it forced
CERIC - - S S . S

-
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the Institute to cancel plans to begin using the strand type of  °
dri]l-and-praq‘ice in Eastern Kentucky, subsfitutinq insféadéihe

block type. Unfortunate]y, the area teachers had been tra1néﬂ}ﬁuring

@ summer workshop preceed1ng the 1968-69 school year to 1mp1ement the :

strand program, wh1ch mu4t1p11ed the technical d1ff1cu1t1es caused

increased shutdowns, anq multiplied teacher frustrat1on. },/f?;,

S

Iq assessing the CAI project as an innovative pfbgnam, Smith
and Poh]an& po%nt ‘t the role of a research organizat{bn,'such as
\the Institute, in constantly improving and upgrad1ng.the cénceptual
and operat1ona1 parameters of the 1nnovat1on. However - they see
tﬁgs-role as détkact1 g in some ways from the smooth operation of
an educational program,and disfupting the users' sense of continuity.

They *conclude:’ - .

Perhaps bgsic to-all this is the nature of a
ighly creative, innovative group such as were
aésemb led in the Stanford CAI group. Our impression
ils that the gré
evelopment (R
riented.

p was primarily research and
D) rather'gbanvcommerc1a1 serv1Fe

Keepfi ng th1s in mind,\ they po1nt out an .issue of broad concern

iads- of chanqes to be made in an innovative program
while it is in proce s._ABenef1ts as perceived by
innovators may be periceived differently by people °
who have limited resources to carry out the . ]
administrative duties\in communication, in training,
and in reorganizing systems necessdry to attain the

| benefits.” And the "benefits" may be perceived

¢ ; drastically differently, by the ultimate users -~ the
teachers and pupils who\find themselves as pawns-in a
system which changes independently of.their control and.
[ in surpr1z1ng and unant$t1pated ways. When the machine
" » doesn't work as it is supposed to, a "henefit" cannot

' be diserimipated from a breakdpwn.“ We think a
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AN d%st{nction between the R & D stancé and thé
-/ commercial service stance i's important conceptually.
and practically.54 ‘
. Another fa§€;r iﬁ‘the Eai}ern.Kentucky project was the .  '
éoordinatfon.of multiple organizatioés, agencies, and companies
which weré all necessarily involved in bringing CAI to tﬁe area.
For exqmp]e; in a project dependent on longlines (te]ephong lines),
fiQe jndependént telephone compénies serviced variou$ parts of
Rgéioﬁ 7: Genefa] Telephone, Southern Bell, Foothi]is; Ru#a]

'Mountafp, and Kentucky Telephone. (See Table IV.)} Not only was

coordination of service a prob]em_here, put pinpointing the source

z

of the difficulty and’determining the nequnsib]e co@bany was a prob]em,
Tﬁe'fo}%?wing table of involved Qroups~gives some idga of the complexity
J9f the situation. Certainly coordinating their various. functions

. énd,working together created 1nterorgaLﬁ}ationa1 coﬁf]icts,and tensions,
LT ('Y - . i " .
not to mention delays in takimg actiorj, which were dysfunctional to

the CAI project. - ' < . .
"?inally, in a separate report, Pohland and Smith identify two
additional, interrelated developments that mitigated against CAI in

Eastefﬁ Kentucky. Realization on the pa%t_of school adminfstrators of’ A

[

the potential of computers for administrative tasks along with state

S

government consideration in Kentucky of establishing rﬁ@ionq] data

processing centers shifted fgcus away from the instructional potential

of ?6mpﬁters to the administrative potential. Pohlﬁnd_aﬁd S)fth ‘o

conclude: ' ‘ . . |
That shift is now almost complete. C ﬁﬁuteriéed

- administrative data processing servicgs fere scheduled
to begin in early 1971, and the CAI ? tion has been

4

112




e .t
.. Table iv55
0rgan1zations Involved in the Reg1on 7 CAl : .

(\,—‘ Project ) :
>‘I ' ‘/ !

7

Eastern Kentucky Educat1ona1 Development Center
Morehead State ﬂﬁ1vers1ty§ Morehead Kentucky
Stanford Un1vers1ty, Palo A]to Ca11forn1a

Central,M1dwestern Reg1ona1 Educatnona1 Laboratory (CEMREL),
St. Ann, Missouri .

United States offlce of Education \/

Kentucky State .Department of Education (1nc1ud1ng vario
subgroups 11ke the Adv1sony Counéil)
‘ . 2

Five telephone compan1es , 2 .

e

Hardw?re suppliers (1nc1ud1ng Western E1ectr1c, bEC and RCA) TS
/ : ,
. e a w . ‘ ', '
Gg -
[} k K » ‘l . t,
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deferred indefinitely. As is the case at the
jnstructional level, systemic forces at the
administratjve level tend to direct computer use
aw§y from the €AI program.56

|

.
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VII. THE USERS: ELEMENTARY SCHOOL STUDENTS

/

Definition of the Users ) i

'

,‘L,- . \_,.
In the context of this report, the users of the innovation .

-~

are defined as any children u?i]izing computer-aésisted.instruction in
elementary mathematics as developed by the Institute for Mathematical
< Studies in the §ogia1 Sciences at Stanford Univefsity, incfudingvthose
children using CAI from Computer Curriculum Corporation, an a1lied
» 'prganization. As mentioned in Section VI of this report, many of these
. children are %rom poor urban and rufa] populations with large

»

percentages. of minority children. Further, many of these chi]dreh( ‘1“

are categorized by the educational system as disadvantaged and”in need

of compensatogy education.

-

Coiﬁbnsatory Education .

. In her article, "Educational Compensafion and Evaluation: A

¥

Critique," Scarvia Anderson of the Edycational Testing Service has
offered a clear and ﬁe]]-defined picturi of compensatory education. In
this definition, she is careful ‘to make distinctions betiveen remedial

nd special education and compensatory education.

Compensatory. education is a preventive and global
(othérwise it would be remedial) intervention into
the 1ives of people judged to have sociogconomic
handicaps {physical handicaps would require special
education) assumed to be predictive of ynnecessarily
limited school achievement and 1ife chaqges.57‘

} N
. 1)
1

L

!

.
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between compensatory, remediai, and special education, itﬂrema}ns al
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In the eiigibiiity requirements for partiCipation in ESEA
funds, the federai government has estabiished one set of criteria

for judging that particular children are "disadvantaged" and therefore

—~

in need of compensatory education. Because, as previousiy*
demonstrated in this report, the vast majority of CAIWprojects seem
to be funded by ESEA monies, the children participating in those
projects are, by the government's definition at least, disadyaﬁtaged.

In this light, CAI can be seen as providing compensatory education.

-

Nhiie Anderson's definition of compensatory educatiqp is to

be- 1auded on its careful separation of the distinguishing differences

fact “that many individuals use those terms interchangeabiy.‘ For the

/
purposes of. thisareport, it can be assumed that references to

compensatory, remedial, and speCiai educational aSSistance a]i refer to

'1

-

the same phenomenon defined by Julian C. Stanley in his book

"

Compensatory Fducation for .Children, Ages 2-8 T s s

¢

_ .many children are disadvantaged educationaiiy '
in that ‘without special help théy Wil cquire

suech [educational] skills. They are the ones for
vihom compensatory education is essential.58 - 2 ki

’ . R .i'
CAI and the Disadvantaged Chiid

f°

It is a denerally recognized phenomenon that chiid{en who are
-

‘not achieVing at grade level expectations are particuiarfy hénefitted
< .

i3

by exposure to computer-assisted instruction$ ‘As 'shown in the

following paragraphs, many reports of CAI pésaects available to this ‘

author to date support this claim.

* L 4

Jamison Suppes, and Nei]s, in théir survey of instructionai

media after citing the resu]ts of .a partiouiar GAI app]icatién state’

v

TN

.o . ?
L °
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‘ 60 .
¢d1sadvantaged students. . :

.. up to par\w1th the achwevement levels of *the compar}son group.

~110-

“
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S

, that ‘...Th1s is an examp]e of the generally not1ced result that

CAI drill- and-pract1ce is. more effect1ve with students who start
below. grade level, u99 In the same report, they reiterate this finding.

"At the present item, we can only:cdneluﬁe that CAI can be used in_"’

- some situations to improve acnjevement scores particularly for

1Y

Whén small amounts of CAI are used as a supp]ement"
‘to\regular classroom instruction (as with the -
elementary school drill-and-practice programs)
substantial evidence suggegts that ‘it leads to an,
improvement in achievement, particularly for Slower

*  studeénts,6l

:In reviewing the Stanford-Brentwood Computer-Assisted »

Instruct1on Laboratory, which offered 1n1t1a1 read1ng and mathematics

" for d1sadvantaged ch11dren Atkinson and W1lsqn noted sign1f1eant

62 : ; '*.*

. iga1ns in student ach1evement.‘ 2

In h1s-report on the McComb Mississ1pp1 proaect J.D. Prince

F

d1scusses ‘an exper1ment in which ch11dren from lower soc1oeconom1c

env1ronments who attenucd one school were compared to sﬁpdents at the

same grade Tevel from m1dd1e- and upperc]ass enV1ronments who attended -

another school. All of the childrén received the same computer-ass1sted
drill-and-practice instruction. He noted that while the children from
the more aff]uent env1ronments did not make s1gn1f1cant ach1evement

ga1ns the more d1sadvantaged ch11dren did ~~ gains which brought them
\ 63'

€
\

. Although concurring with the‘;:naﬂngs that CAI has particular

advantages for .compensatory educat1on, Suppes and Morningstar are
] ™~ ]
carefu] to add a disclaimer. S Lt
| The results of the data reported ‘here indicate
that an individualized drill- ~and-practice program in

e]ementary mathematics will produce 1ts more impressive

w
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results in school environments not educationally
7 or economically affluent...It would be a mistake,
however, to conclude that it s only with deprived

or slower students that computer-assisted instruction .
will show really effective results.64 . ’ o

A]though this 1nvest1gat1on does not examine the phenomenon except

briefly, it should be ment1oned that there are strong negat1ve

feelings against the concept of "disadvantaged" children, Particularly,
members of minority groups fee]'that this term or concept contains an

implicit derogation of the chi]d'e;socia] and cultura) milieu.
t, , o ‘ . - ‘.
Children's Reactions to - T |
Computer-Assisted , ' -
Instruct1on L : ) i~

’ Just as it is a genera]]y noted phenomenon "that CAI has spec1a1

AN

‘noted phenomenon that children using CAI by and large have extreme]y
65

benefits w n*ﬂ§§i;:::tompensatory or remedial ways, it is a generally -

positive responses to it., Aside from negative rEactlons reflecting

/
1d1osyncrat1c responses of part1cu]ar children, most negat1ve feelings

about CAI seem to be related to projects where s1gn1f1cant prob]ems,

such as extended technical malfunction of the system oeturred. ‘

‘ " Even in instances like that, the overwhefming response has

been posittve. Suppes et.(a]. administered detai]ed“queetionnaires
“to students at the é;aht’ETehehtafy'schoo]"one of the initial CAI ﬁ
p]acemeht sites._ Many technoToglca]id1ff1cu]t1es occurred dur1ng the
first year of major operation, the year that the quest1onna1re was
_adm1h1stered in, and the authoré/had a‘Eart1cu]ar interest in d1scover1ng

the 1mpact that system- breakdown had on children. " .

The single most impressive conc]us1on from the
data is that the majority of students were yery enthusi-
astic about the teletype program at Grapt School. The
children felt it was fun to work on the machine, and they
also believed -that the drills helped them in arithmetic.

. . S .118 Mﬂi _ ’
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Their motivationvin arithmetic and in- other
subjects” seemed to improve, as indicated by -
their eagerness to use the machine and by .
increased interest in other subjects. Many 4 1
students showed more confidence and pride in =

their work, as reflected in their; react1on to
printed data and their w11]1ngness to discuss

, errors and take home their printouts.66’

In order to present a clearer picture of the user, the
following section w111 look closely at the ch11dren (users) of

computer-assisted instruction in Eastern Kentucky.

e ™~

L]

The Eastean Kentucky Children
In observing the }eactions of the children in Eastern

Kentucky tp CAI, the generally rural, economically deprived, and )
relatively iso]afad envifonment, with its coﬁcomﬁittant lack of
technical soph%étication, should be kept in mind. As Dr. Suppes
‘noted, manfpo%\these children had never seen a typewriter before.
Their reaétions;lwhila they may have some‘general application in
other s{tuatiéns, must also.be viewed as responses possibly unique

<

to that efivironment.

.. Smithand Pohland,5 in their study "Participant Observation

) b

of the CAI Program," -identify six broad areas of interest and
investigationwfegarding the responsa§~of children/users. Listed
~ briefly, they arei ) .
(1) Enthus1asm, Attent1on and Concentrat}ég//—\\\\
2) Emot1ona]1ty and Anxiety '

3) An1masm (Verbal Interaction)

(
(
(4) Social Dimensions (Group Actiaity)
(5) Competition, |

(

6) besign and Supervision

: Al . E
, |

'




" critism of the child's own performance.
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o

- ~The first observation about.the pupils using CAL was their
enthu%ﬁaSm for the drills, their attention to the work at hand,
and‘their concentration on the drills to the exclusion of outside

dismraétibns While not universally true, Smith and Pohland did note
' . () , Ve
fthat: RN

Published accounts of the "hold" that the
terminals have on children in terms of intensity
of concentration, eagerpess to "sign-on" etc. had
. to be seen to be believed -- and we did. Our first
‘ visit to Eastern Kentucky schools. in May of 1968:
tended to reduce markedly a skepticism toward the
brief lessons. \

In additioﬁ, they characterized the users asnbusidéss-like.
in s1gn1ng ons and 1ack1ng pat1ence to wa1t for term1na1 space to
become available. Further, they noted that the enthusiasm d1dknot
tend to diminish over time, thus d1scount1ng the Hawthorne\effect
(nove]ty) as a primary mot1vator in the early stages of usage.

Th1s generally pos1t1ve aura did not eliminate entirely ‘
.the factors of emotfonality and anxiety. Sm1th.and Popland noted

. .
that "extreme nervousness and self-consciousness occurred frequent]y."69

- .

Most commonly, this resulted from the child's own berformance'
expectations (keep1ng up with the comouter) desire to concea] -
" performance from othets, apd exhaustion, particularly 1n slower

students.who spent the longest amount of time to comp]ete drills.

R .
5

\Ahpthér phenomenon that Smith and Pghland‘noted was animism, a
tendency of thé children to have verbal interactions with the compﬁter as
they worked the drills. Sometimes this verbalizatign f@c}ﬁded'self-

A more serious occurrence is subsumed under thd heading social

dimenéigns and refers to the frequent greup activity at the computer.
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~In Smith andJPohland s estimation, tH1$ group activity cap somet1mes be’

. authorized and/or necessary, as when ch11dren are 1n1t1a11y %nt(oduced N
~ A
to the u§e of "CAJ. Frequen\jy it .is not, however, and in manya1nstances
o

he]p is g1ven whether it is requeeteo or not. This raises Ser1ous " Y
questions about CAI as a format des1gned for individualization, ano T
tends to 1ova11date to some extent the ach1evement scores atta1ned/by ;J." R
ch11dren when their work may have been fed to the computer

pre—cornected. N ’ ‘

\yAnotheY issue in CAI'usage in Eastern Kentucky is competitioo.

The puogls on‘the whole were highly competitive, and Smith‘end'Pohland

were able to identify four separate.types of inte;hpuoji competition.
‘1) Greatest nuﬁber of drills per day ’
’(2)‘ Shortest oompletion time for one drill ' E - "
(3) Highe§t:§tore per driil’ S
(4) Combination of score and time

The children seemed on the Qho]e«to feel comfortable combaring computer

.e - -

print-outs, aod did so freqpently. ) - ‘ .
Smith and Pohland's final observations about CAI users, design
and gopervision,'are indirectl; related to the subject at oand. The& @
noted‘pFoblems in termina] design, especially for primary school
ch11dren who often had to stand up instead of s1tt1ng in order to.
ut111ze terminals comfortab]y wh11e this is not str1ct1y speak1ng

4

.\ a usé? react1on to the instructional material, the.lack of we]l-

[y

designed terminals would certainly seem to affect the child's-reaction
to the situation. Secondly, the -authors noted a need for more adequate |

supervision to dea1]With problems ranging from computer errors to

unauthorized group activity, a recommendation fitting into this broad
: ‘ . .

L AS
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area, but not directly a part of user feact1on either. &t s effect on ‘2

the user, part1cu]ar]y J\‘mek1ng the data more1£e11ab1e by e11m1nat1ng

.
. * v .

group act1ﬁ1ty, Seews to.be a ser1ous issue.  ° o ‘ ot

w1th the serious' and frequent ;hut downs and techn1ca1 .-

4 A

difficulties that weve an 1ntegra1 part of the Eastern Kentucky p?oaect, g, -

the users ‘basic accepygnce of and enthus1asm for CAI seems.verx

s1gn1f1cant, moreso than 1f acceptance and enthus1asm uere achieved .
. . . . oo
under optimum condttﬂons. . - . . » .
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VIII. THE IMPAET:OE'THE'INNOVATION: EVALUATION T
Introduction e T
Computer-asststed instruction~has~received a great deai of
) L pubhg)iéff\u(the 1ast 1ft£e>en yeT ﬁstonents bill it as the
S . - SN
. most important educat1ona1\frontaer openJhg up’today Wh11efC#T:;ii§;;:;::f\v,«

. ra1s1ng the ach1evement scores among children who are not perform1n3 at
70,
grade expectancy 1eve1s, *it must be viewed as an 1nnovation which has

4ece1ved 11m|ted acceptance at this t1me

-

. Accurate f1gures ‘on the number of students actua11y exposed to , :(J

-

CAI are not avai]ab]e _ Among schoo} systems which have adopted CAI,’
the Chicagd and Ph11ade1ph1a pub11c schoo1 systems are probab]y the

nargest In Ph11ade1ph1a, by 1973, 11,000 students at all ievels were’

1

using éAI and dur1ng the same Jear, there were 7,000 students 1earn1ng

reading and e1ther mathemat1c§ or 1anguagé art skills throygh CAI in .;&\\Qg;

72
,Ch1cago In 1ate 1974, Dr. Suppes est1mated the number of students

‘using Computer Curriculum Corporat1on S materza]s it 25 000 73 !

As.a means of gaug1ng»t£e degree of penetrat1on of computer- .
ass1sted 1nstruct1on among the nat1on § e1ementary-1eve1 schoo] , o
popu1at1on, a "guesstimated" figure of 100 000 CAI users will be = Voo
used. Although firm dataategsupport th1s est1mate is 1ack1ngl,the |

100,000 figure shou]d represent an upper bound to the number of S
ss“

"

4 . , - " s
v 4 . i
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) \\\\\\\:ach1nes, as typ1f1ed by computers w¥th instructional capat1ty " While

M-

\’\\;
h -~

-~

elementary school students using CAI and will suffice forithE‘following

comparison. The 1974 s,tat1st1ca1 Abstract of the Un1ted States, has

ter 1ned that in the school year 1972-73, 34.6 m1111on students were
rolldd in both public and private elementary schools (grades 1-8) in
74
the United States. . Therefore, it is estimated that only 0.29% of

the e]ementary aged students in this countr% are currently using

computer-assisted instruction.

B ’Fears About CAIL -

-
»

In the’introduct' to their bogk g bout the 1966 68 arithmetic

£ e

programs; Suppes and Mornﬁngsta?~1dent1fy and d1scuss four ¢qmmon fears ’
that have arisen regard1ng computer -assisted 1nstruct1on.75 The first,,
depersdna11zat1on, is the fear that students will be depr1yed of
necessary human - 1nteract1on by excessive re11ance of the educat1ona]
system on computers for 1nstruct1on The second, excess1ve standard1-"
zat1on, seems to result from the genera] obServation that in most
SUbJects that are rout1ne]y a part of educat1ona1 programs there is
a]ready a high degree of standardization of material, and the tear is
*that\computerfass1sted 1nstruct1on will further intensify this
situation. - - | o

Thirdly, there i3 & Fear*df simp}e-minded curriculum, which-

\

"rESts onéfhe fact that programmed 1nstructToﬁ,\\he théoﬁEtical

foundat1 nof drill and pract1ce CAI, suffered in, many 1nstadces from

poor construction that led to Just such s1mp1e-m1ndedness The final :
—-(:-—-as-.g

fear is that human freedonlvnﬂﬁ"succumb “to dom1natlon by "th1nk1ng“

uppes and Morg;ngstar concede the possibility of these four fears

be1ng\rea11zed;as the resu]t ofkhuman'mismanagement of computer o
. g NG o D |
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' =1965 for equ1pment which was~tg be operat1ona1 by September 1st 19651

in education is to-do the reverse.
Suppes and Morningstar further asse#t that computers have the

capac1ty, with proper human input, to offer extreme]y persona11zed and

h 1nd1v1dua11zed 1nstruct1on /to offer extremL]y r1ch and varied

1earn1ng programs ; to encourage the deve]opment of more we]l-constructed
curé1cu1um by virtue of the1r feedback capak1t1es, and to allow more
human freedom by e11m1nat1ng the necegfjty for humdns to do bor1ng or

-

tiresome routine tasks like the cémp11at1on of data.
= W\uh me the sub ;‘_\\\v
lhe_the§e_;3§pe§:§eSa:gr~he subjdct of great debate 1n the
pub11c forum, by and large they have net bfen the prob]emS'encount&red
by the adopters of computer7a551sted 1nstr1§:?on 1n day-to -day 7

acmtv1t1es, but geem, rather, to- be phiﬂbsop Tcal\considerations.
~—

N

;_:f ST
Operational Problems '

. f- In the real world of CAI uysage, perhaps the most

<

McComb Mississippi proaect (1967), and the Easter

Educat1ona1 Deve]opment Center 3

techn1ca1 difficulties are 1 d’-rustrating % )
- “-i~‘ﬁt‘ﬁrant School, for example, the orders wererplaced in July, .

H

&
It f1na11y began operat1ng on October 18th 1965 ~and not wifhout

frequent breakdd"§7“4~%n the Eastern Kentucky prOJect the system

\-_\‘

was 1noperat1ona1 for' one per1od of three'months because of changes in.

0a PDP-]O) going on at the Stanford ‘“'

L]

 the computer ?from a PDP-A

1
H
r
}
H
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~ Campus. Ascher 0p1ep§]ﬁn "The Receding Futuré,“ as reported .by
Pohland and Smitﬁ, sums up these .experiences in the following way"

The history of the development of -computer hardwares
software, and application has been characterized by (1)
latenéss, (2) rescheduling, (3) cliff-hanging finaless (4)
substitutions of interim versions for promised ones, (5) the
subsiitution of a "Phase 1" goal for the full goal, or (6)
the on-time delivery of the promised system in a varsion whose
quality and reliability were too poor to allow system
usage..../’9 ' :

Pohland and Smith, in 1971, characterized computers as "the
g .

!
prima donnas of educational technology. They require more support

services and special facilities than do other technological innovations.

Q

The difficulties of-maintaining CAI_systems are somewhat minimized -
only where_highly Frained - and costly - technicians are avéi]ab]e."go
As reported i Section IV of this study, however, second and

third generation programs seem to have benefitted from the experiences
gained during the‘trying early years. Compdter Curriculum Corporation,
with its small, se]f-conféined computér systems,uhés a record of

' techhica}~f93i§bi?ity_thqt~seemed difficult to achieve in earlier, first

- generation systems. . - . '

_ The economics of cumputer-assisted instruction, whi]e-sti11

ﬂigh, hévef{ﬁprovéd tfemendous]y also. During the. second year of
‘operation; the Eastern Kentucﬁy project cost $258,000, or $8600 pef ’
terminh].g] At twenty-five students per terminql'that would be $3d4

per student per year. A 1969 estimate of the.cost of the initial outlay

for a CAI program servﬁq? 100,000 pupils in a school district where

each student used'the coﬁp ter one hour per day for 150 days per year

*
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‘was $27.2 million.* In McComb, Mississippi,bhoweven, initial costs

were reduced significantly each _year in three repbrte@;years, going.from

$700 per student, to iz(gjih\sfudent, to S?5L$35 per sﬁgdent per
s g2

year, with a goal of ur to five do]?ars per student bé@iyear.'

The .expensiveness of CAI systems has Ted to a numﬁér of .
proposals for reducing cosfs. J. D. Prince, directes of tﬁ%ﬁMcComb,
Mjssissippi projecf, asserted that ."for CAI ta be de1i§ered 5; a

reasonable cost, it must be delivered by a computer system that has

~

more than one purpose and has no easily reached finite Iimitation‘on

. 83 ¢

the number of pupils served; Grayson, author of "A Paradox: The

Promises and Pitfalls of CAI," believes that By achieving a-cqmpronﬁse

betfieen Tocal autonomy aﬁd some proé?%m standardization, acceptable”

levels of quality and'economy'can-be obtaii;zed.g4 'y’ .-

-

¢

One fina} Qord of caution is directed by Atkinson and Wilson

at those whose criticisms in the-Iate 1960's were aimed primari]y at

—
—

techriical aspects of CAI:

At a more intuitive Tevel it must be clearly understoodwk T
that evaluation of a computer-assisted instruction program =~ \_
. is only partially an evaluation of the system and equipment.
‘Primarily it is an evaluation of the instructional program
and as such is basically an evaluation of the program
designer who is the real teacher in a computer-assisted
instruction system.85 : »

-

L]

Attitudinal Problems

The gconomicpaﬁd technical problems encountered during the

deve1dpment of CAI are not the only stumbling blocks to its'usage.‘

M

*It should be noted here, however, that the Stanford material was.
designed to be used for much shorter daily periods. by students,
" approximately five to fifteen miputes per day, wh¥ch would increase
tﬁe student capacity at least b factor® of four, and perhaps by a
factor of twelve, substantially reducing the cost per §Eydent per year.

v T




acﬁpa] users, are recognized to be of cruc4a1 1mportance to successful

adoption and 1mp1ementat1on of‘co puter-ass1sted 1nstruct1on. Grayson
has stated that "If CAI 1s to becom w1de1y adopted, a change 1n - -
teacher attitudes will have to occur."86 _
In part, these attitudes are general, and have negatiye
implications for, any innovation in school routine. Botb Pohland and
Smith, as well as Suppes, have commented on r{gid attitudes and
re]uctance toite1inquish control of their classrooms on tHe‘part of
some, teachers. According to Pohland and Smith: « ‘

1

Schools are stable institutions with well- estab11shed .
patterns of behavior. <Resistance tp change is typical,
including resistance to new kinds of* teaching -equipment..
In addition to resisting changes in instructional techno]ogy,
g; teachers are even more unwilling to lose the autonomy afforded
by their self-contained classrooms. 87

Simi1ar1y, Dr. Suppes defines the phenomenon thus: "The teacﬁers.run .
an emp1re, and CAI 1s a psycho]og1ca1 invasion of. that empire." 8
However, Dr. Suppes goes one $tep further-in his’ consideration

of teacher.re§1stance as related specifically to.computer-ass1sted
instruction. He feels that becaese scme eJementafy‘teachers themselves !
feel insecure about their grasp cf,mathematics, that they tend to
emphasize drill-and-practice in their own teaching rather than stressing
concept formation. fhe consequences of this frequently are to make

. such teachers res1stant to educat1ona1 1nnovat1ons that they fee] w111 .

: pq”nt out their ‘own 1nadequac1es 89

On the other hand, teachers who feel 1nadequate in the
mathematical arena may use the drill-and-practice in a tutorial way,

to teach skills, rathér than in the supplemental way\that the program

. -

¢
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. was intended becoming less concerned about aching mathematics

themselves to their students. '

It is c]ear, therefore, that in addition to sharp]y increaSing
their techno]ogical ardd economic performance CAT ‘must also attempt

to overCome prejudices and fears in. individual teachers who may

_in¥dvertantly misuse-CAI. The fact that some of these fears may be

well-foungded ’
/ﬁ‘\\
- Of CAIV'

perhaps 1ooking for new ways to approach utilazation

CAI's Impact on Education . . ' §A

Perhaps the Single most important potential of CAI on the '

American educational system would be its claimed ability to provide .

hiéh]y ihdividualized instruction while freeing the teacher of routine
M . _ -

drii]-and-practice, and to.open up corridors for the.expansion of

(
V-

curriculum. . Suppes and Morningstar have concluded: N

This possibility of bringing enriched programs to students
in a variety of environments wherk such colrses cannot ,
reasonably be offered by the teaching staff, either because
of- lack of time or because of lack of training, is probably
one of the most immediately practical aspects of computer-
assisted instruction.90 .

At the same.time, Jairison, Suppes, and Wells, in their survey
of instructionai media, made this charge to the educational system:
In short, the educationa] system should be attempting
 to improve productivity in its established activities
in order to be able to undertake successfu]]y the new

tasks society is asking of it.9]

1f/CAI has the capagity to improve educational productivity

that itsip ponehtS'claim, and if, as Jamison, Suppes, and Wells

assert, the educational system must improVe productivity then thef

P

e

question must be answered, "Why is CAI being utilized to such a

lim$ted extent?"

129
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» - domputer system; and (3) res1stance of school personnel {adopter

. cut other. educat1ona1 expenses. For 1nstancé, if CAI can«teach the

. of years devoted to schoo11ng, or increasing the student/teacher )

ratio. According to Jam1son, SuppesgandeéTTsT——;?he;e—a;ej;o examples

Cost is by far the most ser1ous problem, and the reader 1s referred to

-quo w111 have an effect on 1ts .adoption. CAI“does challenge biases

: L
overabundance of classroom teachers. ' The un1on1zat1on Gf teachers in

>

-123-

e

.

.
..
.? %

’,9 ’ .. ' ‘ ) . . . . ‘
AS*seen ear11er in this 360t1°" ‘thgjfh;ee greatest 1mped1ments////f

to full utilization of CAI have been- (1) cost; (2) reliability of§/hé/

prev1ous remarks .in this study concerning the cost of com ter-aSS1sted
1nstruct1on “In order to be more fully ut111zed CAI EQ;enses must
e1ther be reduced to approximate or . go below the coé//of trad1t1ona11y

administered instruction, or CAI must be ut11t§eﬁ in a way that would

same mater1a1 in a shorter peridod of time thad traditional 1nstruct1on,
as Jamison, Suppes, and we11s conclude, that may enhance its cost/
effectiveness, but only if changes are made in the educational system

co cap1ta11ze on that t]me reduction, such as decreas1ng the amount .

yet of CAI being introduced with a concom1tant change in student-teacner

rat1o which wou]d for examp]e, cover the costs of CAI. 92

This reopens cons1derat10n of res1stance of school personnell'
-

to CAI. The extent to which. CAI is perceived_as a threat -to the status

that -some peop]e -have about educat1on, part1cu1ar1y the assumpt1on that
ch11dren need the 1nterpersUna1 1nteract1on prov1ded by the traditional” __-

\ // -
c1assroom setting in order to learn socialization s&111s.- .

A more serious resistance to CAI stems from theklgrce1ved threat"

to teach1ng JObS espec1a11y at a time when there seems“z
. dEdat

4+

the last few decades has given them amp]e power to affect the . -

A
>

. oAb,
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educational system, and this factor must be considered seriously.

Computer-assisted instruction may function moré cost/efféctively bj. g

Pid e

reducing the need for classroom teachers, and that is likely to
éngender strong anti-CAI sentiments.

Not only do teachers have a stake in mafntaining the status

quo. Parents of students ahd students themse]ves are b1ased in favor
of trad1t1ona11y adm1n1stered education. In response to attud1na1 1
questionnaires adm1n1stered by Suppes et a1, 1t'was found that l -i

ma1nta1n1ng the teacher s.traditional ro]e is 1mportant to~ parents and

-

students using CAL.. - | . s }‘ ; ’ o

'

The 1ast factor in ut111zat1on of CAI, technica] re11ab111ty

may be the 1east serious. Improvements in the computer field over the

— /
.

- 1ast three decades, as shown in Sect1on 1V, have. been magor, and the’ . :

eont1nued techn1ca1 refinement of computer capabif1t(es can be :
expected to cont%nue, p051t1ve1y affect1ng the delivéry of GAI.

Lo¢ \

N o ) |
CAI s I;pact on’ Students ’ ' -’ff‘7 P A

":"' .’,'.

e ' Tt has been 1nd1cated in the preceed1ng SeCﬁjOns that, computer

S

ass1sted dr111 and-pract1ce can have positive effec%s on the scho]astic

‘*ﬂ‘l
aeh1evembnts of e1ementar(\students. V1nsonhaler and Bass,94

96

Jam1son,

Suppes, and WeHS'95 and Charp 7" among others, hav%}noted th1s effect..\

'

It should also be noted that this opimion is not dnan1mous, and that

K%
. even researchers 1ike Jamison, Suppes, and we1ls whose bas1c eva1uat1on

S Ny
»
™.

is positive, have included caveats.,_ ' ',%
ﬂ )

In part1cu1ar, CAI seems to offer gréaterabénef1ts for students

s v

who, for one reason or another, have not been ab]e Lo meet ‘grade level

expectat1ons, especially "d1sadvantaged“ student§£ J. D. Prince‘has
“.’-n ‘ ‘1 ) A3
’”‘M:““““.. . .

g
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anaiyzed an expegjmént in the McComb, Mississippi schools feported in

Section VII, and reports the following conclusion: « -

2

The particular finding (which is replicated throughout our
_statistical results at other grade levels) is an indication . -
‘ that CAI may well be a technique suited for closing the-
educational gap which exists between-the disadvantaged and
children from more affluent segments "of society.97

Feldman and Sears, in an independent study, noted marked

positive changes iﬁ the academic behavior of‘chi]dren who participated

i’

in a CAI program for ome year,'as compared to a matched group of
children who did not recgixg CAI, which is attributed to the lack of

prejudicial or judgmental attitudes about the child's non-=academic
. . 0

behavior that, in traditional education, is sometimes demonstrated by
" the teacher. "What appears to have happened is that a child's
* classroom behavior had less to do with his achievement in ;hé subject

in which CAT dnstruction was given than is nqrma]iy the case."98

Further investigation of this finding may show that some __\\\\

{ ~ correlation between academic achievement and teacher expectations, as

. ’
referred to aboves is operative in the lower educational achievements

- , . s t
by disadvantaged children. If, as.evidence suggests, teachers have

lower expectations for disadvantaged- children’than for middleclass

1

children, the substitution of non-judgmental €AI instruction could

well benefit disadvénﬁaged children significgnt]y. ,

®
[}

Requirements for Improved CAI . P
.~ - MAdoption ° '

¥ *

If'pomputer-assisted instruction is ‘to be adopfed on a more

.widespread‘basis, it will have to meet three requirements:

¥ * (1) cost/effectiveness

[ .
* ™
4 4

(2) proven educational efficacy

v

R 43¢
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o~

- ' (3) protection of adopters' and users' interests

.

The role of cost/effectiveness in CAI adoption or non-adopfion'
has been considered to some extent in thi§ investigation, and, except
for a peiteration of its ext;eme importance, that aspect of development |
will not be réopened. As regards the educational éffjcacy of CAI, it 1;A\\\\
lnecessany‘that ma;é'?é?%&&% efforts to resolve the question of'
demonstrable educational benefifs of CAI for students be undertaken if
the-potentia] adopter. is expected to become an actual adoptér. One way
. - of }esolving that question is through additioﬁa] well-controlled

~ comparative studies of the achievement levels among studeﬁts exposed

| 2

to CAI or to traditional instryction.
( u ~

Thirdly, to maxiﬁize adoption of CAI, developers must protéct
as much as possible the intereﬁts of the adopters and the users. ~As
noteé previously in this study,-SmitB'and Pohland found that R & D
requirements sometimes varied marked]y from commercial use requirements, '
and the difficulties encowptered by adopters and users in CAI's earlier
history may méke.them skeptica]vof trying sd;% progrdﬁs th the future T -
without additional assurances of re]iabi]ity’énd continuity of service.

This factor of assurancé may.be mofé essential in communities
wheré much of the §choo]s' financial éupport is federal (i. e.‘pobr
urban and rural areas) because sustainé& suppdrt for innovations, or
- ) long-range inqdvative cdmmitmeﬁts have frequently been mjs;;hg there. ’ ~

////,Iﬁ'order to study and imp]gmenx these requirements, tﬁé‘ ’

-available infbrmation on CAL activities shbu]d be ﬁpgraded. Much Qf(:

the literature is fragmentary, and in addition, most of it refers to

_research-oriented projects and not regularly-used, non-research \ HN

‘ . / / . & !
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/ Y ~ : . :
: ' ‘ . i
applications. Dr. Suppes has attributed this to: the reluctance of .
. . .

educators and administrators in those schools using CAI on a regular

. h 99 o
basis to make data on school performance generally available. What .
gl

is needed is a survey of the major CAI programs, both research-oriented

and commercial, so that accurate conclusions about the current state

[4

of the art will be more readily available in the future.
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CIX. SUNMARY ANALYSIS P

o ® 'The Universi;y as Entrepreneur
It is the op1n1on of Patr1ck Suppes, director of the'fnst1tute
for Mathematical Studies in the Spc1a1 Sciences at Stanford University,
that "the last home of the-entrepreneur is the.university.'qOO Research
Y, oriented universities solicit funding from various sources, piecing
+ the monies together, in order to carry out lxperimentaT programs. They‘
_are not cow€trained by the need to make profits, or pay d%vidends, as
businesses are, and therefqre have the freedom to pursue investigations
~that may not provide immediate returns on the investment. Jamison,
Suppes, and'we11s have noted the stimulus which research-based
un1vers1t1es have been to the deve]opment of computer-ass1sted
1nstruct1on in general.

\\\/’ The drawbacks gi&:gé;/R & D/arlentatgggijgginted out by Smith

and Pohland, shou]d not' be overlooked, however The fact tnav/ ) -~
deve]opmenta] programs are frequent]y 1n a state of f]ux a}one accountg
for many of the adopter-perce1ved d1ff1cu1t1es, such as changes in

software format, changing in schedu11ng, and shutdowns caused by changes

in hardware In addition, the reliance on outs1de funding may cause
delays or changes in plans for the adopters due to uncertainty about ‘;

the amount of the final contract or the release of the funds. for use.

The difficulties &ncountered in the: Eastern Kentucky'Edncationa1

Deve]opment Center's CAI project h1gh11ght th1s 1ssue.]02 o ' -




In the original e1opment and dissemination of computer-

assisted instruction,. the entrepreneur1a1 funct1on as exemp11f1ed by

’

Patr1ck Suppes and Richard Atkinson was one of the chief e1ements fhe
decision of Suppes and Atkinson to utilize computer-based 1nstructTon .
\ “as the veh1c1e for operating a 1aboratory for the 1nvesttgat1on of more
comp1ex 1earn1ng stands out clearly as the or1g1n of CAl exper1mentat1on‘
in elementary education. Their decision had two goa1s (1) to prov1de .
. an interactiNe mode of education, part1cu1ar1y to. facilitate the
comp11at1on of data for research, and (2) to obta1n compéhzekcontro1
over thé exper1menta1 environment, particularly the mater1a1 presented
to the students.] :
hhe continuation of this research since 1962 is eV1denceq%f
. the Inst1tute s resourcefulness in obta1n1ng fund1ng pne way that -
. ongoing SuPport was maintained was by stay1ng closely attuned to the
. changes in pr1or1t1es in federal educational palicy.. The or1g1na1
comgjex 1earn1ng 1aboratory concept was mod1f1ed to 1nc1ude tﬁe
' Stanford-Brentwooo pompu er-ﬂss1sted 1nstruct1on Laooratory in 1964
;Lj\i;l//’ .. _\VFQED the United States Qffice of Education fund1ng to establish an-
érrg}et;i'ng i?vmom,eﬂ)i-sm school pecane ava\;]alh ).‘ ' '
~ ‘The concern of educators and 1eg1s1ators with rect1fy1ng :
’1nequ1t1es in the edu onial ystem, as ev1denced by the E1ementary g |
‘ and Secondary Education Act of 1965, opened up funding in compensatory
. | education, and signalled a shift.in that d1rect1on by the Inst1tute,
particu1ar1; in its M1ss1ss1pp1 and Kentucky projects. Current
interests have been in the education of handtcapped children and this
‘has generated research at the Institute in the application of CAI

W

for deaf students. The realﬂgnment of research-or1entat1on\to public




c1a1 Sc1ences.

A]though the Nat1ona1 Sc1ence Foundat1on, U S. Office of

a—— 4

'Educat1on, and ESEA prov1ded funding, both to the Inst1tute~and to the
;1nd1vidua1 schools which part1c1pated in Ifgtitute projects, théy did

not contrgl the research activities of the Institute. It has been noted

ear11er in th1s report *that there was no centra] po]1cy or plan on the
part of federa] educat1ona1 agenc1es to promote computer-ass1sted

g Q \
1nstruct1on. The1r ro]e, in Dr. Suppes eyes, W was to act as marriage

* i

~ brokers; that is, to 1n1t1ate contacts between the Inststg\e and those

—

I ~

‘1\ -
. “~ - -~

. \\\;\~\\\\\‘ifh°°] systems with comp]ementary goa]s. '~ s '
- Andther contr1§ut1ng factor that 1s closely intertw1ned with =

- —

the Institute's recognatxon of sh1ft1ng prlor1t1és in Amer1can educa~

\
tfonal\lnterests was its utilization T feedback from the adopters
in assesSIng its operat1ons. The fnnanc1af d1ff1cu]t1es of fund1ng

the operat1on of expen51ve tutor1a1 computer-ass1sted instruction 1sd
"to the deve]opment of. drill- and pract1c formats, wiich are cans1derab1yg

; more econom1ca1 The f1nanc1a] and technical prob1ems caused by '
reliance on ]ong]1nes and remote te]etype term1nals Ted to the
deve]opment of se1$~conta1ned computer systems. Once aga1n, f]ex1b11ity
on the part of the 1n1t1ators was 31gn1f1cant in the development of

the operation. - : N

Commercial CAI .

. . ) .o T , &

» For the very reason that research-oriented universities Ttke

St;hforﬂ are not compelled to produge a profitable, marketable

-

37




- proddct, the fdlg extent of the Inst1tﬂte\s @ch1evement N

\

_measured by its research achzevements. Compu

research or1g1nated at Stanford- Un1verS1ty.

\

Ioo often‘“the erud1te theories and concepxs deve] pe 1n :
i T~
institutions of h1gher Tearning fail to make s1gn1f1cant contr1but1ons ~

in rea1-wor1d applications. The expand1ng-ut111zat1on ‘of CCC S .
" computer-assisted 1nstruct1ona3 software and se]f-contawned computer T ];"'

~— "

‘hardware demonstrateS/tﬁat the traﬁs1t1on of computer-assisted . .

N

1nstruct1on from theory to rea11ty is~possible. From a few thousand
§tudents us1ng an~exper1menta11y unf1n1shed product CAI app11cat1on
has_increased until it is being used by a "guesst1mated" upper bound
. n\ w
of 100 5DUZstudents as an educational aid. However, as noted in
. Sett1on VIII th1s number reoresents b.29% of tota1 eleméntary .

reased tremendous]y before CAI can

student popu]at1on; and must be i
be deemed to have become & wi ted annoVagion‘

Patrick'Supoes,'as director of the Instituté:for ﬂathematica] ,

N [ -

_ Studies in the Soc¢ial Sciences and oresident of Computer Curricu]umcj
Corporation, has played Z:'active role in the development of CAI. It

M ,has been a genera]dy noted phenomenon, particularly in the 19601;

»

when research was welT—supported financially, that there was a \g

q

' pro]1ferat1on oprr1vate companies incorporatéd by members of un1ver§1ty ‘

research ‘teams to commercialize the results of* the1r,research

N o . N . . - ) . v
.activities. This dual role in experimental and commercial endeavor .

can be seen as an asset to utilization and implementation of.

~CAI capabilities.

a
v .
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Conclus1on
Yy

In summary, the development of computer~ass1sted 1nstruct1on r

for elementary educat1on at the Institute for Mathematical Studjg; 1n .

the Soc1a1 Sciences at Stanford Un1vers?ty represents th‘\fortu1tous

1nterface of changing educat1ona] pr1or1t1es, fars1ghted and dynamtc\\\

K ) P

Jeadersh1p at a research 1nst1tut1on, and available financia} resources.
It would be a ‘mistake, however, to cred1t sheer good ‘fortune
w1th this ach1evement. While the interest and leadership of particular

_individuals in the‘innovation.may have beenshance, the climate of
” 4

groyth surround1ng the 1nnovat1on resulted from read11y def1nab]e

/e

‘conditions, 1nc1ud1ng pressure on educatoxs to develop new, teach1/g
techn1ques to improve the read1ng and mathemat1ca] ski]ls of. American

ch1]dren, the 1nterest of, agenc1es such as the Nationa1 Institute of
&,

Education, the Nat1ona] Sc1ence Foundat1on, and .the U.S. Office of

L s «

Educat1on, and the broad ava11ab1}1ty of government.funds for research

in’ many areas,.1nc]ud1ng educat1on and computer science, at-that time.

In attempting to nurture simiTarlyfinnouative 3deas, podicymakers‘can :
be effective by promoting an atmosphere of’support, both financial

.and ideological, that will encourage research and deve10pment, thus

| increasing the poss1b1]1t1es that 1nq_anua]s and résearch institutions .

w111 venture 1nto untr1ed waters.

- » *

R As_an exper1menta] program, CAI has been relatively effectdve
(j.e. has demonstrated the potential benefits and app]1cat1ons of CAI),
but has not yet demonstrated 1ts ability ‘to adequately make the '
transition from exper1menta1 to rea]-wor]d ut111zat1on. This. is shown

. in the small percentage of actual users as compared to. the large number

of'potential users.




y ) L “
The reasons that the_ndmber of actual users is so sma]] are

, fourfo]&. First the costs of CAi remain high. Second]y. adopters
L
must re]y on the ava11ab111ty of outside furding and/or divert thea7

own available funds from other uses to CAI. The th1rd reason is thé

res1stance among adopters, particularly teachers who have cons1derab1e

'

power to sway administrative decisions through their labor unions.,

R

Finally, inconclusive data on CAI's supériority to other methods of '

instruction, compounded by cost inhibitions, adds a significant
v - e
’ N “‘-\—-_~

element of doubt in adoption decisions. -

CAI, while offering potentfglly great benefits.in education,

/ . .7 . .". s . . o ‘h .
must be consideréd at this writing to be having very limited. impact on
edugatfoﬁTES.it is delivered to the typical student in the average

/

school .setting. : . N D,

e —

", " Financial cons1derat1ons appear tb be a key point at wh1ch CAI
fa1ls to measure up to expectat1ons or needs w1th SIgn1f1cant

\neduct1ons in .the expense of CAI to a level on the par with or below

¢ the costs of other educational methods, particu]arly traditiona] '

__instrdctien, CAI can be expected to be utilized mohe and more. Without
such reductions, CAI will probably be relegated to historical oBscurity
in the edq;at1ona1 scene, unless traditional 1nstruct1ona1 costs ‘

/lhgrease .to the point that they are_equally expensive. ‘If CAI can:

be shown to be cost—effect1ve, the other problems regarding its

adoption could significantly decrease.
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aﬁd development of two educat1ona1 1nnovat1on§(’ﬁame1y 1) "Sesame Street"

deve]oped by The Ch11dren s Television Workshop and 2) CAIL for e]ementary_
eduCat1on created at the Institute for Mathematical Stud1d?‘h1tme Socia]
Sc1encgsv(IMSSS at Stanford Un1vers1ty An analysis of the 1nnovation
process for each of these cases has. been presented and issues raised which
should prove useful to educat1ona] Ig]1cymakers. In this section, Aa _gom- ‘
parative analysis has been carried out between the two cases in an attempt
. to gain additiona] insight into the process of dnnovatidn in education. |
The sect1on also exam1nes po]1cy 1mp]1cat1ons of the case studies and

makes recommendat1ons for further research -

2

—

| i: "COMPARATIVE ANALYSIS OF THE "SESAME: STREET" AND P IMSSS- CAI" CASES

i . ¢ ‘.‘,'
A. Introduction. . i~ o . ©

’ + A comparison‘o? the "Sesame’ Street" and "IhSSS-CAI" cases might best\

Al begin by pointing out some of the ]imitations of such an‘analysis. In & )

| sense, the d1ss1m11ar1ty‘ot'the two cases might result in a comparison

.of the proverb1a] app]es and oranges. "Sesame Street",ialthough it brought
te]evxs1on techno]ogy 1nto the teach1ng pf cogn1t1ve sk31]s/to a far greater
extent than any prev1ous effort, seems mUCh less of a techno]ogica] innova=
tion than CAI. The latter perhaps was c]oser in many ways to being an
invention and the CAI case study focuses hea ily on the research and deve]op-
_ment stage in contrast with the more productionor ;operat1ona]" nature of
"Sesame Street"( Another limitation congerng av 11ab1]1ty of gnformation.
In general, there was more 1nformat1on and ana]yses ava11ab]e on "Sesame

Street" than on the CAI case.in question. The resu]ts are not really "all

L

1
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in" on CAI to the extent that they appear to be on "Sesame Street". The

A ~_ CAI case study wasﬂneavi1y dependent upon information “from and analyses
' + performed by'the initiators, and time and resources did not permdt}

a ymre fn-depth investdgation.' With these limitations¥in mind, we proceed
I with the ana]ySiS. ’ .{""“‘\ . - - . .
v \ b ‘ \ . i

-+ R A
B. Acceptance of the Innovation ' ¢

-~

As 1nd1cated in Chapters 2 and 3, . the "Sesame Street™ 1nnovatlon

N

has been far‘more widely accepted to date than CAI. There are many reasbns
' to exp1a1n th1s\YaCt, and several frameworks W1th1nAthe study of’ 1nnovat1on
to baSGksuch explanations. on. sone usefu1 classification makes thd dis~ -
t/pct1on between "anc111aryf and "ma1n11ne“ 1nnovat1ons A mainline
innovation is one which w11T\wﬂf adopued tend to produce substantive

alterations in the adopting system as that mechanism accommodates itself

to 1ncorporate the change An anc1TTany innovation is one wh1ch will -

produce a far more neg11g1b1e alteration wmth1n its adopting sygtem since - ~ 7

( :ﬂ the necessary accommodat1on is of a lesser magn1tude The Togical
- —"-genclusion is that ancillary 1nnovat1ons will be mre readily accepted

than qainline innovations. m R f'\\\g:\\_‘ - . h

A}

- By cons1der1ng "SeSame Street" an anc111ary 1nnovat1on and the IMSSS- -
\ .
CAI a mainline innovation, wc have a convenient rubric to exp1a33 their -

different degrees of acceptance. "Sesame Street" qircumvented the sEnoo1s,
» J -
"wh1ch have not been among the most recept1ve institutions’/to the intrusion

' of techno10qy, and re11Cu upon: the common]y -available med1um of open-c{mcu1t :
te1ev1s1on to reach its pre-school aged users. The adopt1ng system 1n |
'th1s case was not. thev/chools but the non- -commercial broadcast1ng estab-
1ishment which, becapse of 1ts_f1edg11ng_status, was generally willing to

AN
. try the innovation. The degree of accommodation centered around clearances, ™ .
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or the ability of local stat1ons to reschedu]e other broadcast commitments

-

and free the mornnng time per1od ‘desired by the TH for a1r1ng the show.

b1ggest broadcast markets hous1ng most of the jﬁér populat n, hhere it
was deemed the.most’ essent;\ﬂ\\ \\\k .

The IMSSS was attempt1ng to reach a school-ag¥®d user popul t1on with
a new curricular format which was predicated upon computers, an‘1h§truct1ona1
techno]ogy new to the e1ementary school level. Some_ipﬁgd1 dietricts
proved W1111ng to try the {h ovation, byt the degree of accommodation
reqdkred’wae substantial. Q\\b

me cases physical refurbishments were

(/hegessary to accommodate computer terminals; operatipna] reschedq]dng was
! ' T

- required; new layers of personnel were needed; and reliance upon external

~

- ~ » [ [] .
factors, such as §$1ephone longlines and tim servicing, was heavy and

crucia1 A]thouéh IMSSS-CAI switched to small, entra11zed computers in

ment teacher activity can be interpreted as representing a mainline
tnnovation-~hence the relatively limited acceptance.
¢

Another framework which might be used for analyzing the aceeptance

A
.oN

of an 1nnovat1on is that which presents characteristics cons1dered to be
&ﬁ
of\importance in explaining the rate of adoption of an innovatjon.” These

(2) - , L ‘

1nc1ude

Relat1ve Advantage - the degree to which an innovation 1s per-

¢

ceived as be1ng better than the one it supercedes ) - -

0bservab111ty - the degree to which the results of an 1nnovat1on

. ‘ﬁﬁzre visible to others N ‘ ~ o o

. SRR :
™~




-143-

~

]

Compatibility - the degree to which an innoyation“is percetved

e

as being consistent with the existing va1ues,2pasﬂ@xperiences arnd
. AN ‘

needs of the receivers. - | S 7 -
Comp]ex1ty - the degree to which an innovation is perce1ved as

d1ff1cu1t to understand anc use. * = R i

4
1

Trialability - theudegree to which an innovation may be exﬁeri-

mented with on a 11m1ted basis. An 1nnovat1on wh1ch is trialable

generally represents less r1sk to the 1nd1v1dua1 who is cons1der1i€
' o1’t. ' c ' Co .
Us1ng these cr]ter1a, it would appear that "Sesame Street" would
| Iscore'cef1n1te1y h1gher than "IMSSS-CAI" in terms of at 1east three of
these character1st1cs, name]y observability, compatibility anq (1ack of)
comp]ex1ty. Relative. advantage and tr1a1ab111ty are probably more difficult
toranaWyze' 0vera11, the outcome of the acceptance of these two 1nnovat1ons

‘r’ ould seem to be in line w1th these criteria. =

C. The De11very System j q
4

e : o |
. There are other reasons to exp1a1n the differences in acceptance of .

L8 TN ? -

these innovations. "Sesame Street" cou1d be tr1ed on a nationwide scale,
:

giving it a v1s1b111ty deh1ed to the schoo]-by—schoo] trials of the IMSSS-

CAI.curr1cu1a An 1mo%h\anf factor here was the‘bhysica]'or teéhno]ogica]
delivery system. Te1ev1s;\n networks g1rd the Un1ted States. By having
' access to the 1rterconnection Yof the non comwerc1a1 te1ev1s1on stations, -

"Sesame Street" had the potential fqr reach1ng 70 percent of its 1ntended

« -, audience on the day of its prem1ere,1n 1969* By contrast, dur1ng the
. _ ; . O — ¢ ®
*This potential coverage " could have been even greater had the show debuted

over one of the three comme jal television networks which were far more
developed. However, this was not to be the case, as discussed in Chapter 2. /

s

, .
e
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. ' . ‘ ' . s R .
late 1960's, no time-sh&red educationsl.computer networks girded the /
‘{ s 1} .
country' For the IM§§§:SAl_to reash its intended users, d1ssem1nat1on . . -
of new. hardware had to %ake place eSsent1a1]y on a s1te-by-s1te, i. e._ :

school- by-schoo] basis. The technological 1nfrastructure for w1de dif- //

13

fusion did not exist. - . -

.b. The Initiating Units: Organizational Features ' '
B - - NN P

The-Children‘s Television Workshop, the initiating unit for "Sesame

-

reet" is a brivate ordanizatfon which was created specifically to-develop '

the innovation. In.a sense, it represents an organizgtional inﬁ!hation
3

(_» o in itself. Although CTW funct1oned as a productlon house as the term 1s <

} . conmon]y understood within the milieu of the broadcast q\dustry, its
. \ <
1nterna] organ1zat1on was such that the Workshop was not just another

"k1dv1d" producer, CTN operat1ons were based upon e combination of
/

pedagog1c'v%search and broadcast product1on e ert1se bperations were

geared to the feedback between the two profess1ona] groups w1th resultant

Q

and.pr' ate

*

: include =
BNY ‘ T
o tructional impact
é ,‘[J of |'Sesame Street" cou]d be ver1f1ed < ._ N -

E : It- musf be underscored that despite thes mportant and orig1na1 }T

features of CTW, the organization operated”in a sense w1th1n.an estab11shed

”C\ / .
pJ \;§ﬁ§5§y, the broadcast industry, whete standEFHE‘Uf*ﬁroductlgﬁ;ggd_gethods \\Qk\

, of d1str1but1on were ava1]ab1e 3 gu1de11nes. The format of the 1nnovatron,
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‘ concern of the‘funﬁnng comm ity for a heurast1c des1gn, the concern of
:§u1d center on the show's production quality -

e potentia] nétwork adopters

to*qnsure its ab111ty to-Eompete agaznst the dom1nant mode of entertain-

Y

ment programmang Due to the fact that they Yaced ah 1gopsonist1c

broadca?t market structure, CIW quickly adopted this convent1ona1 wisdom
to better 1ts!chances of ga1n1ng access to the airwaves.

‘ The \nst1tute for Mathemat1ca1 Studies in“the Social Sc1ences is a
university-hased research organization. “In the course of its research
the IMSSS dey Toped combuter-assisted instruction curr1cu]a which were

\p‘

~ - regarded as applicable to elementary classrooms. Unlike CTW, the IMSSS
. * . Ay 2 :

‘was geared sol o rese rch and deve1o§ment It was notcorganized to

— 7 o d 8

—————

d1fferent paths. Sincée both the techqilogy and its 1nstr ct1ona1 applica-

t1ons were‘so retatively new, tnere- existed no establishgd 1ndustry

_Qﬂ gractqces to guide production and iffusion. Dr., SuppEs subsequently °
lchose the "unte 128" path by starting \\Tnyate enterprise, The Computer-
‘b Curr1cu1um Corporat1on, to deliver a decenffalized form of CAI to “the :ﬁ-
.. labyrinthine educat1ona1-market -Other égjéj;stEms\are current]y undert;

_' deve}bpment at thé bnivers1t/ of I1Tinois (PLATO-IV) and the Mitre . Cor-

v
poration (TICCIT) uh}cr in'a sense are¢ o1 may be competatbrs 1n th1s '

: \market.

E. Methods of anc' g the Innovat]ons

'BoﬁbE£Sesame Street" and IMSSS-CAI rece1ved funds from pr1vate
ﬁoundat1on!§hnd pub11c sources, approx1mate1y;halt of "Sesame Street'
1n1t1a1 f1nanc1ng came from federal sources wh11e, to the best BT our

knowledgsg an “even. greater proport10n of . the mon?es for the IMSSS- CAI

. stegmed frém the public sector. Howeﬁer, a more crucial distincu§on can-

.
* ¢ J @
n *
. .
.

v-\j%i///// delivefr a f1n1shed product to users on a regu]ar bas1s. The tran ”tion\‘\\\;
VA from R & D to routine preduction can & difficult one whi follows

kY
AN




R ~146-

be made concerning the nature of the pub]ic funding which re]ates to the, -
- probiems of obtaining sustained rather than(piecemeai support for a
- =sufficient period at a suffacient'Ievel T
In the case of "Sesame Street," federa] funding sources were centralized
/'in the Commissioner's’ Office of the~0ffice of Education. Other Department
- of Hea]th Education, and we]fare agencies contributed but the Commissioner s
0ffjce was w111ing and able to act as, the disbursal agent This freed
ﬂCTw exeCutives from the comp]ex1t1es of dea]ing with many parties. over .

_prolonged periods to arfange financial compromises. Additiona]]y, suppart

might be‘viewed as bej btaihed-fbr a "project reiated" rather than

“bookkeeping" peri d f times the originai level of federal support,

reputed]y W1thin e generous ba]]park of $4 million, was for an 18 month

//// -
eseareh-p:?duetion-dissemination cycle. Furthermore,

it shbuld be noted that funding for the _prograprWas not umbilically t1ed
/___\‘\

perfod spanning EJL
=
to specific 1egis]at1ve'tit]es which were highly sensitive to the f]uctu-
ations of annual appropriations Non-commercial television station adopters
were also supported in part by federa] funds This support was, to the )
rbest of our know]edge, separate from the financing. of the "Sesame-Street" '

t

innovation and was based on iegislation specifically designed to improve .

a

~ and expand n%nacommercia] broadcasting facilities and organization
. The 51tuation appears to be almost the reverse for the _IMSSS- CAIL.
Aithough deveiopmenta] efforts had been supported by a number of agegcies, .
adoption was financed pr1mar1]y by the Office of Education acting under '
.various t1t1es of the omnibus Elementary and Secondary Education Act of

s 1965. Ihis funding mechanism appears to have been susceptib]e to the

' 'viscissitudes of annua] appropriations.- Bisbursa1 was scattered rather * ~ .

'than centra]ized Ind1v1dua1 schools with_Tit]e I funds could thegretically
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decide which projects to.suPport, with CAI prbjeets being just one option.
Howeve;? there may have been some effort on the part of intermediaries ‘
- to match IMSSS-CAI with relevant local projects using ESEA Tit]é IIT funds
so that the compensatory pf‘b!(\ies attr1buted to the innovation could be
. measured. This is an aspect of the CAI case study which m1ght receive
additional attention. The situation became even mare comp]ex 1n 1967 with
» o _ the passage of the Green Amendment, when state education agenc1es were
requ1red to act as d1sbursa1 agenc1es for ESEA funds within the1r states.
Each year adopt1ng school d1str1cts were requ1red to compete aga1nst other
detr1cts for a slicg of the ESEA pie. As a result of all this, the
‘ initiating unit had to expend valuable energy to deal W1th a number ot
parties over prolonged periods to arrange for necessary adoption and
financtng., The decision to create a private enterprise, the Computer
Currjculnm Corporation, as the mechanism to spur adoption by school districts
/ma§/have developed fnomrthis situation. |

:///(_” . F. The Role of Goveriment

s

s

- The role of"government’vis-a:Vis education in the public service
sector is a subiept of considerable current interest. The federal rolein
Both the“Sesame Stregqt'and CAI cases was of considerable importance.

Federal funds were provided'to support both innovations but in;sdmekhat

[
\ differgnt ways, as was- described’ it the preceding sub-section.
The point has also been made previously that the physical delivery
’ system for "Sesame Strect;' namely public broadcasting, permitted rapid and

w1despread d1ssem1naty0n. That system is itself financed heavily through

s,

: public funds. Had public broadcasting“nnt‘beea in exdstence and had the

commenc;él;nitworks_sti]l been reluctant to adopt "Sesame Street," the

outcome could have been far different.- This is rot to say that the private

sector and ptjvate initiative, through such individuals as Lloyd Morrisett

F S
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of the Carnegie Foundation did net play a key role. But it would appear

that the government role, both indirectly as well as directly, was sub-'

-

stantia] o

In a sense, the diffu510n path chosen by Dr, Suppes, from university
R & D to private industry to the schoois, is a more conventional one in
the U.S. than for "Sesame Stregt " The federal input lacking in the CAI
case is that of a federai]y supported 0perat10na1 dissemination rietwork.
It's not inconceivable that some day public broadcasting wiil become

public te]ecommunications,fwith media other .than teieviSion and radio

\ such as QAI becoming commonpiace. This was not the situation which IMSSS-

) i confronted.

In the “Sesame‘Street" case, there were individuals in the federal
go ernment such as Harold Howe, former Commissioner of Education, and his
aidé Louis Hausman who were abie'to heLp'Ehings aiong in more than just
fina,cia] ways. Ther; appears to be no parallel documentation of the

eari' experiences with CAI enabiing expioration of the interaction between

“indi 1dua\s in the federa] government and the initiating unit.

ome strategj s\uhich have been employed by .government to promote
the adoption of an innovation have been analyzed by Utech and Utech. (1)
In tﬂiir brief pilot study of how knowiedge of and news about technological

.innovations travel from one local jurisdiction to another, it was concluded

that federaiiy sponsored effo;;? such as demonstration projects, market
aggregation and creating grea¥er awareness -are 1im1ted in vaiue for pro-
moting innovations. There is no strong grapevine apparent for comqunication

between 1oca1 units in the education field and both teachers and adminis-

“trators both lack reliable evaluation of the merits of innovations. ;sasﬁ"
'wouid appear to be the case With IMSSS-CAIL. According to this same study,
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. about changes in the 1nnovation 1tse1f as adopted in various settings

' The presence of this phenomenon in both case studies 1s 1nterest1ng

A o . L. . v
N : -149- ,

[} = i .

private and federal efforts to promote educational 1nnovation by full-

N

scale. demonstration progects in chosen school districts have not yieided

hoped for results and this demonstration strategy is being modified or

abandoned. Hoiwever; such demonstrations do create awareness of the

t

inndbations. The report concludes that more extensive trainingaﬁroyrams

associated with innovations would be a positive federal contribution.

.
N ¢

II. SOME OBSERVATIONS AND ISSUES CONCERNING THE INNOVATION PROCE

The _previous "comparative analysis tas emphasized differences betWeen

'two case studies of innovation in education. MWhile there also are some

-similarities which permit some Eeneraiizations to be made, (albeit on

only two data p01nts ), we have 'also become acutely aware of new
questions raised by the .cases. Accordingiy, in this section, further
observations are made and issues raised concerning the innovation.

13 _..—/ -

A. ‘The Mutabi]it& of Innovations

a4

. Relying once again upon;the phraseology of innovation studies, the
cases examined have revealed the'presenqe of the "mutation phenomenon,

.«‘“‘“""“««
in which variabiiity in how 1nst1tutions respond to an 1nnovation brings

(3)

L4

bedEﬁse its effects'have;generaily been observed in instances where schools
_have served as adopters ' ‘

The presence of th1S phenomenon in the two case studies has been
documented in Qhapter%;i and 3 and will not be discussed further. We do
suggest, however, that'despite the mndifitations made in each innovation

as it progressed from draw1ngboard to use, wh;t finally emerrged was still

a teleyision program and"a computer -assisted curriculum. Indeed, the notion

that a techno]dgicaiiy—based innovation;does not shed its technological
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character may be ? distinguishing feature of these two cases. By contrast,
it may be that programmatic or procedural innovations are more ma]leab]e,

which may go ‘far towards exp1a1n1ng the greater acceptance of such innova-

tions 1p/schools.

-

-

_B. ”The‘Importance-of the Entrepreneur

We have used the terms "innovator" and "entrepreneur" interchangeably,

given the examples under’consideration Both case studies are rep]ete

" with examp]és of the cruc1a11ty of this element. A]though we are unable

to produce.a check-1ist of qua11t1es an entreprepeur should possess, this
7ne

1nd1v1dua1 or group of people assume.a high level of importance for an

' 1nnovation because of the motivation and d1rect1on they provide to the change,

process.' The innovator, general ' m0re so than any other actor in the

innovation scenario, 1is sufficiently motivated to see the process through

" and the innovation adopted to. some degree. S1nce much anx1ety may be

expended in the process, we feel this indicates a sense of mission which
in turn prov1des much of the momentum necessary for the change cycle to
go to comp]et1on ’

The entrepreneur supplies a sense of direct1on to theo1nnovat1on
process not on]y by h1s or her sustained presence but also through her or

his ab111ty to- make and respond to cr1t1ca1 decisions. As noted 1n the”

Summary Ana]ys1s of Chapter 2, rank:ng CTw.execut1ves responded to

“ ,-e.

suggest1ons that production values be’ upgraded and that an external re-

search compbnent be included. The final section of Chapter 3 notes the

'f]ex1b111ty of IMSSS leadership in locating CAl demonstrations during the

late 1960 s, and the subsequent decision to diffuse the innovation via

the private sector. We cite these instances.again to indicate that the

abi]ity to make dec1s1ons or gccommodate good suggestions is an 1mp0rtant
. \ ._,.f

o ' ) [
.- a | a5
\
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entrepreneur1a1 quality which in turn affects the 1nnovat1on process.ngﬁe//,/’

note also that by acting in this fashion, the innovator was exercisi

po
oy
N

response to new conditions.
Finally, we note with interest that 1Q/each case the key 1nnovators

were not government officials but were profess1ona11y-exper1enced indi- ,

viduals w1th access :;% qualified and interested people from ether c1rc1es,

or thase circles necessary to penetrate if an 1nnoyat1on process were to
» .

_ensue. Thus we have.two situations in which an innovation was carved from.

a particular environmeﬁt by entrepreneurs acting to a cqnsiderab]e extent
on their own perceptiohs rather than by policy makers. The innovatioa
process does not seem %p follow a neat sequence in which azproblem 1§' '
defined, a1ternative§ ta solve the problem are proposed and a choice made.
In the IMSSS-CAI case, the inte?eets and inventiveness qf researth otiented
innovators vere protab]y the dr%ving force, with funding nreferences |
perhaps helping to steer choices. {n the CTW-"Sesame Street" case, con-

cerned individuals were motivated to try to redress a situation being
« . '

-

perceived as less than optimal by br%ngjng about major_improvements tn a '
medium that they felt was'being used far.be1ow jts potential.

C. On Reaching the Users . =

The two case studies wou]d seam to upho]d the contention that ut111za-
tion of electronic techrology for 1nstruct1ona1 purposes. is more 1fkely in

an out-of-schoo] environment or non-trad1t1ona1 educational setting.

-

However, this may not necessar11y be the case in the 1ong run. "Sesame

Street" may have in fact served as a "gateway 1nnovat1on"( 4) wh1ch

S ) 133
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enab1ed the next CTW production, "The Electric Company" be more readily

a0cepted for in-school viewing. Here, the target audienc » in contrast
to the pre- schoo1 "Sesame Street" v1ewers was students of,school age.
Within & season of its debut, "The Electric Company" had ac‘1eved the
highest 1n-sqhool penetration rate of any instructional television program.
‘The much lower rate of acceptance’of IMSS$-CAI in the scyoo]s may be
attributable to issues of cost-effectiveness, lack of familiar ty and of
physical delivery systemé--and not primari1y to the fact that the schools
were the adopters. It is conceivable that CTW tefevision programs will -
serve ésrthe éateWay ﬁnnovation for the {n-school instructional
of tomorrow, including CAI,“in §p1te of differences in how each i novetion

is currently perceived by bqth users and schools.

D. On Cost-Effectiveness and Productivity

The concepts of "cost-etfectiveness" and "productivity" to varying
degrees figure in the th1nk1ng of policymakers dea]ing with innovation in
/education. These concepts are concerned generally with the extent to which
/'educational'outputs are ach?eved for a given set of inputs. They are

borrowed from industrial economics and have been modified for use

in thelfield of education. Both concepts deal to some extent with econpmic"

: aéosts.;
The picturé which eﬁerges from the two case'studies is one which se ms
to préclude fim conclusions about the cost-effectiveness of or increase
in produttivity‘resulting from the 1nhoVation§. However,, some iﬁformatiqn
does emerge concerning costs which;seems usefui. In the case ot "Seeeme
Street," if the costs are divided by the large viewing audience. the cdsts
" per view;F reached are on the order of magnitude of one dollar per viewer

per, year, 111ustrat1ng the econ0m1es of scale of open-circuit te]ev1sion.

t t
fowt
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In the CAI case, the number_of users was more 1imite5?an§ the economi
of.scalg:not obvious. Early evaluations indicate CAI costs on'thé order
of megnit? f a few dollars per student contact hour or a hundred dollars
perstuden:i;:}:;E?xf He were not able to obta1n more recent data on the
costs of the decentra11zed CAI now offered by CoMputer Curriculum Corpor- ‘

' at1on The federal government is current]y support1ng research and deve1opment
.1nto other CAI systems, i e 'PLATO-IV and’ TICCIT wh1ch both seek to

\

ach1eve improvements in per student contact hour costs. .
The cost-effect1veness of . ;\\Tnnovat1on depends in part on what the

innovation accomplishes. In both case stud1es, the Tearning of cogn1t1ve
ski]%s-was an important goal and in both case studies, the 1nnovat1ons
were able to varying degrees, to bring this aoout, as indicated by the
large- sca]e eva]uat1on3\9f "Sesame Street" by ETS and published evaluation
of CAl experiments. However, it should be kept in mind in evaluating
effectiveness ano,product1vity that the 1earn1ng of eognitive skills is

but one element of the educational process.

It should be pointed out that there are serious difficulties associ-

ated'wﬁth comparing costs and cost-effectiveness for "Sesame Street" and
IMSSS-CAI. Both innovations, a]though to some extent concerned with \
teadﬁTngmcogn1t1ve skills, were designed initially to be used by d1ff4rent

audiences in 'different settings.” The media they employ have different

characteristics. In calculacing costs, questions of start-up costs,‘R & D
\osts, cost for new equipment, etc. all arise. The role of the innovation,

hat is. will it substitute for or supplement’ the teacher, becomes signifi-

nt in qoestions of cost-effectiveness. ‘1t has’ been pointed out that

R il S A

CAI costs nay in fact be competitive for "compensatory" education in which

costs are incrementally greater than for conventionat education.( 5) _Thus

.

shou1d be scressed that these are order of maqn1tude costs. They are
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in considering cost-effectiveness, the context in Which the innovation is °
to be used is of importance. It should a]so be mentJoned that'in both
,cases. there does not appear to be an obvious reduction of ]abor involved.
CAI seems to require new ]ayers of paraprofess1ona1 personnel. The same .
thing may be said about broadcast -instructional te]evis1on if, one cons1ders

the utilization component subsequently added by CTW 1nvo]v1ng volunteer
paraprofessiona]s. A more detai]ed study of cost-&ffectiveness or pro- ' "
ductiv1ty would have the teacher-technology- paraprofess1ona] trade-of f

and other 1ssues to consider,

4

The issue of who pays which costs is an important one. If schools

. hard-pressed~f1nancia]1y have to pay for a.particu]ar innovation out of
their own‘funds,“it may be difficult for them to do so unless they are .
convinced of the benefits which will accrue. Adopting IMSSS- (and. subse-
quently CCC-) CAI took more of this kind of commitment than in the "Sesame’
Street" case. "Sesame Street" and its to]Tow-on "The Electric Company" J
seem to involve ]1tt1e if any add-on expense to schools whereas CAI costs :

z’a]ways wind up somehow being compared with the costs of tradrt1ona] teacher:/, .
administered instruction. This s1£uat1oh reflects differences concernfng
who pays for what and the d1ffer1ng nature of fﬁe diffusion paths for the. X

“e
' w:..,
IS . e o R \_..
.
. . R

Another 1nterest1ng issue revo]ves around whether/Ihe concept of

two innovations.

product1v1ty in educat1on serVes to foster or 1mpede 1nnovat1on. A]thoughy

the product1v1ty idea- may prove attractive to government funding agenc1es P ) -

ctive to teachers
- Q%t\ﬁi

and school ad 1strators, this concept may be TE%s at

eas;ng productivity“

and even studengs. It wou]d appear as);hough i
0

or "cost-effectiviness" was not a real 'Vating_force'behind "Sesame )

ase of creative indiiiiﬁili/ﬁiﬂliﬂg////’ ,
. - «\\\ wd

Street." It seemed to' be more of

4




'-155---
. , f ST R ‘ /
fo bring about inprpvements both fn thelch%]dren's te]evision medium and ‘
lin pre;schoolieducation. Much the same Kind of mot%@atfon was, probably
°  present with the initial development of CAI. Costs of things are c]ear]y
1mportant and the costs of CAI -may need to come down for mare w1despread
adopt1on td occur. But excess1ve concern over productivity in the field,
of education may serve to stifle innovation and.discourage creative
individuals. Improving th-quality of:educafion may, in the long run, -
prore to be a greater Spur\io\innevatiﬁn in education %han the pnoductivity .
concept.
.E. On Assessing the Impactswa?—fnnoyations

‘ . 1’
In recent years, there has been growing interast in assessing the

-

long-term impacts of innovations. The field of tecnno1ogy assessment
has eme}geq which seeks to'predict the consequences of new technological
developments on individuals, organizations and the environment. Both
“gesame Street" and IMSSS-CAI are in a'sense,_techno]ogies which may in
fact have long-term effects, both ggod and nad on education,'jndividua]s-
and society. As the innovations appeared,'so too did artic]es concerning
tnese possible impacts.™’ , . .
| An issue which arises in this regard is--under what circumstances '///
should such assessment be performed concern1ng 1nnoyat1ons }n the fie}d
of educat1on.‘ In the tvo case studies, pub]1c(ﬁuhd5/wene ‘used to upport .
. the development of the innovations. At the s me t1me, should pub11c funds
) -a]so be used to support an 1ndependent assesswent of the potential 1mpacts
- of 1rnovat1ons before they are widely adopted? .. The Nat1ona1 Env1ronmenta1
. Protection nCt ﬁchs for such an asseéssment in matters affecting the physica]
env1ronmen% t may be that a parallel deve]opment would Be des1rab]e' ~

in the s1e1§ of. education. Innovation means change and change can be a .

- '
s ) ’ o h—
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- - mixed blessing. Planning for beneficial change in educatio mould seem' : ,

;:;A, Tt require attention to the is es*raisiiriigg;’/’—’/Jﬂma o

.~ RO the,ﬁthronment://iu ' . . | '

;//(//’;/’7/,,/;”Both/innovations were fielded during the 1960 s when the federal p -‘//
~ tke\/

government created many domestic socia] programs under the rubric of

o

“Great Society." Support for education was part of this effort. As events
have transpired, the assumptions underTying ‘both "The Gyeat Society" and
the ro]e of education have come ta be questioned in some quarters. The—
' conciusions of Greer(6 ) Xﬁ% Jencks,(7 ) while not widely accepted/ may
\x/f. ’ be viewed as evidence of the educational rev1sionism propounded during ‘the

early 1970's. The macrocosmic enV1ronment has changed, and it may be in
.- 7
. \\\ the direction of less popular support for innovation and a diminishing

.—

! .\“\ belief in education's efficacy as a change agent. Most likely this shift

’

.« wi1l have repercussions in terms of how clearly the public perceives any

congruity between innovation\and’educationai need. °

-

\\However, the environment for large-scale technology-based innovations

may have in fact 1mproved since the 1960 s. The public broadcasting organiﬁ‘ -
’ zation seems on a firmer footing.and near to achieving long-term funding

A recent report recommends increased “involvement of pub11c broadcasting in

education.( ) Several large-Scale proaects ATS 6, PLATD Iv, TICCIT, and
ﬂUMA are underway, perhaps reflecting a trend to some extent away from

o smaller- sca]e local gr ojects to demonstrations which-are more regionai in '

scope. In these projects, observability and tr1a1ab11ity are "risked" "to

a greater extent in order to ;chieve economies of sca1e, and greater organi-
”zational comp]ex1ty must be dealt with_The extent to ‘which these 1nn6va-

E -

tions are accepted and contribute to 1mproving education will be of consi~ L

, ’ .derabie nterest to edUCational planners.and policy‘makers in the near future.k
. . R A
| | R ‘ rS\\\\\\\\\ \3 ! ‘
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_ Both innovations, "Sesame Street" and IMSSS-CAL were supported in

part by their orientation towards underserved or "disadvantaged"

members of society. Yet, it seems 1ikely that the\initiating units

, “functioned with very few ‘inputs from the groups to be served. The need,

’

. only by more'aff1uent dqétr1cts: These issues deserve greater

for broader participation in the development ‘and evaluation df%téphno-
1ogj-based educational innovation on the part of mi@ofity professionilé///
is a ccntiéuing challenéé'facing oﬁ?xgoéiety. ESEA funds permitpga'
hard pressed schoo] H1str1cts to adppt CAI. w1i1 the resources be®

there to sustain successﬁu] innovations or W111 they tend to be qffordab1e

attention than they have receivgd to date.
. d “
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III. POLICY IMPLICATIONS RECOMMENDATIONS FO;\?URTHE' RESEARCH é?\\\\\\\ N

Ce N
(//// ‘ ' A. Is There a U.s. PoI1cy With Regardklo Iﬁna;atIQn In\EduEatTonz\\ \\\\\\\\\\\\

An issue which emerges from the previous case stud1es and \\\\rat\ye

) .; ) anaIys1s concerns. Whether or not there is a ar«fe al’ government policy
‘é " -with regfrd to innovatvon in the educat1ona1 service sectdxs It appears

\policy

to Us that there in fact is suech a poI1cy, but 1nstead f
NN be1ng a con 1ous or structured one, it appewrs to have evoIved:from a

_\\ 'ser1es//f separate aktions 1nvo]v1ng var1oUs agencies and\iniividua]s.

1\ . ver.the past ten to fifteen years, the fedexal governm has acted

o

;_// ,pa;t of a Iarger soc1eta11y-he1d belief that 1nnovat1o .and change,are
1ntr1ns1ca11y desirable. A]though criteria for\su;bort1ng 1nndvat1ons are

not aIways well- def1ned, the case stud1es descr1be previoUSly and the '

techno]ogy—based proaects currently underway 1nd1cate a patte\n of support \.

fdr 1nnovatibn ' | ' » g

. . The push for innovation has - been provided, by a variety of
/

v

- . stanges- and rationaIes Organ1zat1ons %uchAas the U S. Office of Ed

have been concerned w1th br1ng1ng about 1mprovements 1n educatlon The,
/

"

|
: 4 | ; Nat1ona1 Sc1ence Foundat1on supports researqh andﬁ?gveIODment in sgif:ce'
dii ) -jand technoloii and 1s piay1ng an, 1mportant ro]e!} early CAI deve]opm
.Prdduct1v1ty nd'cost-effect1veness a]though dﬁfflcult to def1ne and .

v \-‘4 * measure 1n educat1on,\have emerged as motivating t 'H for 1nnovation

in the.puinc,serv1ce é ctor, 1nc1ud1ng education The™ N t of mdd\]e- \ \\‘\\\\

.1eve1 government off1cfa\', w1th technwca] backgrounds ski]]ed in Tiewg e ~ :

- \

\
management techn1ques and ncepts also undoubtedIy contributed to th1s .

(9) ° X ‘\‘ o . .

T e °process N N Y , R AN
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Specific federal ﬂegis1ation whioh served to spur the process of

1nnovat1on in educat1on 1nc1ﬂdes the ﬂ965 ESEA Titles-and the NationaT
4 Defense Educat1on Act. JnGEhe c&se pf/“Sesame Street,"/deg1s]ation “in
the 1960's wh1ch strengthened non commerc1a1 broadcast1ng was a major

" factor. Move. recent]y, the N 1ona1 Sc1ence Foundatzon‘Ts“support1ng

fﬁv .exper1ments with two-way cab{e and gfl NIE is 1nvo]ved with the-

educ7t1ona] portion . of ‘the ATS-6 commun1cat1ons satellite, exper1ment and ‘

\

with the television-based University of Mid-America, and HEW is support1ng

a Pub]1c Service Sate]11te Consortium, ref]ectlng a poss1b}e trend towards
LS

1arger-sca]e demonstrat1ons Leg1s]at1on has beenbintroduced wh1ch, if

* am—

passed, would permit expanded federa} sugport for broad-band commun1cat1ons '

\“‘\4n the public and educat1ona1 sectors (]0)

/
.

Thus, the p1cture that emerges ; fs that the iedera] government tends

/

to be'a maJor factor for 1nnovat nin educat1on However, it operates not

» through. some c]ear—cut des1gn but by a series of ad hoc steps that all tend

i

q?~be support1ve of 1nnovat1on and change but which may produce. erratic

effects. Whether this’ paﬁtern will continue or not would seem to depend on

P

whether the over—aI] envgronment cont1nues to be supportive of 1nnovat1on o
and change. It may, be that we are enter1ng a per1od in wh1ch there 15
more conoern with the possible impacts, of innevation qnd change than there

was prev1ous]y, and more cautign exercised in support1ng fnnovations

-

x/review of ESEA programs current]y being carr1ed out by NIE may poss1b1y

have 1mportant 1mp]1cat1ons for future policy in this regard= : ) f

ln the case of "Sesame Strppt " _the 1nnovat30n.bullt uponﬂboth, I

[ .

government and private foundat1on po]icy which supported the growth of -

v

a
ucat1ona1 and public television 1n the U.S. over the past two! decades. - ‘
)
\
\

[} VoA ’ .
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base was there at the proper t1me. Having the necessary 1nfrastructure

_ for phy51ca1 d1ffuszon was not alorie suffuilenf/to 1nsure adopt1on but (
¢ CAI is«at a much ear11er stage in 1ts development than,educational
P4

te]ev1s1on Government agenc1es, including USOE, NSF and NIE, have.sup-

seemeJ/ﬁEQessary for the technology in que

ported a var1ety of approaches to CAI development in the 1960‘5 and 1970's.
At th1s wr1t1ng, the out]oqk for w1desca1e adoption of any\SAI system - p

‘e /
_-remains uncertain. . Whether the private sector will. be able to.serve as a

/IA
major factor in a large -scale distribution system for EAI remains\tp be /
seen. . - ~ ‘

B. Recommendations for Further Research

4

1, Develop Criteria for Se]ect1ng,wh1ch Educationa
RES ; -~ LL
L. To Support _ L / \\\

A useful outcome of these and other case studies might be to,develop

.

; \\ Ql::s to support A]though such dec1s1ons areﬁyery complex, the inno at1on
N
1

fserature does appear to prov1de some usefu] 1nformation*concern1ng
wh1ch innovations are 11ke1y to be adopted. Clas 1f1eat1on of mainline -

versus ancillary 1nnovat1ons and criteria such as observabi]ity, trial-

abihtyl flex1b111ty, relat1ve advantage and complexity do seem to expTain '\\\\

-
4

d1fferences in adopt1on rates of the two cases considered here. Howeverw .
more research seems warranted 1n th1s regard ,-"g;;' \\\\

2.’ Inventory Techno];gy-Based'Educat{onal Innovations

p ’

. An 1nventory of techno]og1ca11y-based educationaT 1nnovat1ons should -
be made so that policy makers w111 have a tlear 1dea of ‘what the federal’

support role hascbeen and where the "quantum 1eaps" 1n utilization have

occurred This will a1d in deve1op1ng a better understanding of results

o ‘obtained to date. It #i11 also assist in deve]oping a corpus of
‘ Lo 167 .

v . \. ,
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knog’edge relevant to continuing efforts to foster educational innovation.
| .,;This effort should be undertaken in conjunction with.the research out-~
et - Tined -above to deveiop support.criteria. . = , 7 —

3. Develop Additjonal Case Studies

The case study approach seems to us to provide useful information
both to educational planners and policy makers as well as to those more
proad]y interested in the process'of_innovation in the public servjce
sector. Additional case studies would be pert%nent to the résearch efforts

_'noted above The guidelines .we emp]oyed were helpful iﬁ/structuring the’
stud1es«< We suggest that future work of this nature be undertaken on
a selected basis. Selectiom of tdpics for future ana]ys1s should -
be ntade with the intent of producing a set of documents wh1ch will: o
| 1) prov1de 1ns1ght into those phases of the innovation cycle deemed
most crucial, and 2} have some relevance to the other cases under study.
A feedback loop betmeen researchers engaged in the ‘case study efféit‘ '
and 1n deve1op1ng support criteria should be established so. that the .
) f1na1 prodacts will have some congru1ty In that way a data base will
‘be assembled wh1ch 1t is hoped can be synthesized 1nto “fairly prec1se T -
observations on the change -cycle in education.
. In 11ne w1th this rationale, we feel that ‘the instructional .,
te1ev1sxon program "The E?ectr1é~Company" and the medical components
of the ATS- -6 satellite demonstration are 1nnovat1ons mer1t1ng further
~TnvestTgatTon.‘ "The E]ectr1c Company' " open circuit de11very scheduled "': )
"for both school and home reception deserves closer observat1on because
of 1ts acceptab111ty in both settings. It is believed that a detailed

ana]ys1s of this. program would produce Valuable 1ns1ghts for here we

~ appear to have.an example of teachers serving as adopters on a fairly

S —

\\\large scale. A s1m1]ar recommendat1on has recently been made by the.
N

.
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Task Force on Elementary-Secondary and Teacher Education of 'the Advisory
Council of\NatiQnai Organizations to the Corporation for PuB]ic |
éroadcastfng when it called for decision-oTiented research on the
‘utilization patterns of television andradio in the scﬁoois.(s)‘
Case studies of technelogically-based 1nnpvations in the health
secter,'while outside the purview of the NIE, should be scrutinized by. . . '
'educaripnal'poiicy makers because they may provide illuminating insights
into the milieu and adoption of 1nnovatioqtin anothdr public eector.
" Although the medica{ field appears to be a more Tikely adopter'o% tech-
'nologicallyfbased innovations gﬁ;ﬁ education, cbaracteristics common
to both heelth care and education wou]d‘seem eo impede change: highly-
t fragmented market§, geographic and grofessjoha] disaggregation, and the
. presence of many “qemainé" an& personaf prerogatives are rea&y examples.
Therefore, ceop’on with the eppropriate" health agencies might be -
warranted so_ih . meaningful case studige_can‘be compiled. An exemple
@euld be an analysis of the health demonstrations on ATS-6, with
" particular attention to the early, or fdrmetfie:”bhegeE’df the innovation
cycle. A comparison:of thet analysis with a similar study of the education .
component of.ATS-G could produce additional useful findings.' ‘

LN R . .

* 4, perform Additional -Research on CAL e

_Me found readily available information on CAI to be somewhat 11m1ted.

There appears to be a need for more detailed research on CAI proaects i
-, and outcomes, with particular emphas1svon issues such as the role of
‘ government agen&ies and individuals jy promoting or higgeriﬁé'innqraeion,‘
"more detajled eonsiderations of cost-efrectiveness, and ‘the extent to
whicq such‘erojects fu]filled the ijectives for yhich\thy were intended.
" Such research might'be‘performed as part of the evera]ﬂ'evaluation“of e ﬁ
. ESEA programs now being carried qut at NIE. , .
L ERIC —_— - 163 . -
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